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O£l e, Water, and Sediment

(revlogical grigins of southeastern Louisiana and the New Orleans region

FOr milleiinia, the faotprint of the earth’: s rface currently occupied by iilew
Orlefnvand southern Louisiana altered bety(eeh terrestrial and aquatic stwtes” In
timep of coorllig global thmperatures, increasing,quantities of the planet’s wdoar froze
wgguiciers, thud lowerifipea level and dewa'eriiig coastal fringes. When t/mpy ratures
wesmed, terrestrial igesgheets transferred FJ@ back to the world’s oceans, raising their
le vels, exnanding theitvolume, and subguiiiing coastal regigfimback intéythe hydro-
sphere/

Zit the pedivof the Ice Age, 18,000 years ago, vast ghamtities o rviiter layfiazen
upof.iaarthen sulfices at the expens® or'the world’s oceans, ite sheetystretching @s far
softtalas prisen -day Cairo, Illinoiswadically changed fiiestopography and hyitology
dithe North American contineriz/ 1 :-sculpting the Migsouri Rilar drainage system to
thbgwest gaaithe Ohio River system to the east suchuttict'the tw Wvers joilidd at Cairo.
Rising global temperatures tizan melted the glaci€imand sent increasizsgyamounts of
water @indsediment to that (on‘luence. There, a/ the \pex of aihimmense Vhwnwarping
of tha Earth’s crust known as the Mississippi Emuaymertefoieruntier of the Lower
Missisippi Valley), a dramatically augmented2ylississinni*River detiwered increasing
quan'ities of sediment'!<dzn water toward the Gulf of ixico. Minor bluffs and ter;
rac¥s constrained the(river to meander withyinla wide {1¥ allut ial vhalley until it passet.
pelow a line roughly: between present-day 2afayett¢'and Baton Kouge, where gulf ¥7¢-
ters lay. When mgvipg water laden witingedimen( s¢ddenlynig a slack water body; it
loses its kinetic encigy and dumps its.sedimenttead.Alluy’um began accumulating as
a deltaic lobe afive mouth of the Missiusippi, tutising salt@mter into saline mar¢ne) and
protruding tle.coastline into the Sl of Me dch. Futyse southeastern Louisiana was
beginning ta r¢vm, approximately Ceven rillCr nia ago.

As(tHat alluvial depgsisaose in elevation, the Nississippi sought(safas of less
resistand>/a’ound it, and in doiag so fortiiad a nepciionnel and extended Cre coastline
outwsrdiyvin a new direction. The first deitaic {3ke, 1f no longer replefiished with soil
and &/:sh water, would subside andferéde back into the sea, as the™pw active delta
grew nearby. Seasonal floods woul&wpill muddshwater beyond the baiiks of the river,
depositing more sediment along its¥aundatfalanks and raising f0ihhigher the height
of the active delta.

Occasionally a crevassewébreach) opened in the bank, allowing a trickle, or a
torrent, or even the entire w(#Cr column to divert from the nidii channel and into ad-
jacent wetlands, instigating tite same land-building procels'ihh yet another area. The
mouth of the Mississippaliver in this manner extended /frtiter and wider into the Gulf
of Mexico, creating a network of active and abandonédy/omplexes—a deltaic plain—
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78 Bienville’s Dilemma

that would eventually becoridwoutheastern Louisiana and home to New Orleans.

One visitor arriying  New Orleans in 1828 observed delta-building process-
es forming the marshy {aste n flanks of the city. “[W]e coasted along, past numerous
small, sandy islands,” he wrote, “over shallow banks of mud, and through several im-
mense basiassuch agthke Borgne and Lake Pontchartrain, half fresh, half salt, and
filled witli*hars, spits, reys, ar'c ./ shoals [typical fi%reas] whose Deltas are silenis)
pushingthemnselves Wit the sea, md raising the bottewa vo the surface...”” To the Frénth
geogr{pier Elighes &clus, 10 sailed up the rivemis 1853, those processes cre(ited a
delta'c piain whichi'reserphled “a gigantic arm pigiicting into the sea and spreaaiag its
fingerg on the stuface of Une water”® American geographer John McPhee dessriond the
1owermost 1ive: as jutaprig “here and thertywithin an arc about two hu)dre 1 miles
wide, likeja pianist playing with one hand—/equently and radically changing course,
sirging ewaithe lefaqr e right bank to/o off in utterly new {1 getions.?

Geologidts have, since the 19295, generally agreed gimsvhere this“hand” fani-
ed oyenthe millgania, though its exast Uitent, movements. efus, and “firgers?(15hes)
have U¢an dsbated and refined (seemap, “Deltaic Compfitues of Samileasterzeuotisi-
and’))In they1940s, geologists R. . Kassel and H. N. Fisziaentified sixdelta souiplexes
andysubdivided them into a numlisr of sub-deltas. 1671958, C.“1&Kolb afid]. R Van
Lo pik upllated these findings yith seven deltas of tiieMussissif ni River, als.giied some

1ew naities, and mapped thenes distinctive loMnop=shaped lobes. Tlejeneral con-
sensu{ 2t *hat time was that the complexes, and'hus the agem*houthesstern Louisiana,
spaniied roughly the last 000 years. According to the 1858 stuay, NéwOrleans proper
waa hiist directly coated by Mississippi alluyit=f Uy the Zacodrie IPpltd, starting about
4,520 years ago, thembytlie St. Bernard Delta. Sedimenfalsofayei<d the future Ney,
Orleans area during Che years of the Plaguriines ai(l/Balize Della, not because the
Mississippi discharg ad there but becaus$yduring higimwater,it overflowed its banks and
deposited sedimehts upon it.

The influential research of Keil and VanjLopik itstill widely cited toaay In
1967, David E /fazier advanced tHe stiencegsitn radiol:a1jyon dating and oter new
technologied. azier identified fifcrdeltaicacoiaplexes Glithe Mississippi Riyer, subdi-
vided thengyaro sixteen lobes, datermine ! the: many.tuiictioned contemparaneously,
and estimatcl that the entirt I5d-building event frandpired over 7,200 yaars. Other
scientists‘atve since added to tle bodw oi*knoyiydoe on the origins ¢f southeastern
Lousiina, but, according to geologist Rixzer Saut'ar, “Frazier’s work ripains the most
definivwe to date”'® According to tliat Jesearch, the New Orleans (eg'on is mostly a
product of the St. Bernard and Plaquemines G€iyic complexes, starting at least 4,300
years ago—a time frame which alignis witliearl er investigations.

New Orleans, then, stands not on the ancient, solid Nrth American litho-
sphere, but on a thin, soft alluyial “doormat” cast recently out ypafi the continent’s mar-
gin. Founded in 1718, thescity Kas occupied this earthen suzfadc for roughly 6 percent
of the lifespan of its undet’zing geology, something fewsotifal major cities can claim.
Certain live oak trees grovwing in City Park today have bf&a around for about one-tenth
the age of the landscape; some aged citizens have persorniy witnessed fully one-fiftieth
of the city’s geologicangistence. Not only is New Orleans’ terrain the youngest of any
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major American city, but sozitiaeastern Louisiana is—as Mark Twain put—°“the youth-
fulest batch of country that ites around there anywhere” in the nation, and the entire
lower Mississippi Valley frora Cairo to the sea, possesses the continent’s youngest sur-
face soils."

By turtime a=hench exploration, around 1729, most of the region’s landscaps
formatioiisshad reacnéu a stage 1écognizable todaf."The passes, bays, bayous, lakes;
naturaldevees apd béakswampstwvhich currently grace'maps with Francophone naiye;
were i(i'place aglo.own wgil by the Native Ameriesiis and French colonists. But(t'iése
features,’at the dawh of tha,cJionial era, were sti'l o ologically alive and shifting, Csiven
by avity, contwlled ofiysby the forces of patute. The Mississippi River paricically
svmlled ovel it banksfahil replenished the‘aackswamp with new sedimeats; /'nough
=ivar water flowed towa)d the old Lafourche Delta to inspire early French explorers to
n'ime it “eifork;” gmaa die Bayou Manck c Aistributary still irfj¢ Gted freshahuddy river
watenihito'the reglomonce similarly nogrisned by the old St¢@ernard Deitd.

All thigiyeological dynamisp isnathema to humgn settlemend JOventhemext
300.vetss, hymai€ would seize this gixlleable and wateryfiand andgzes=tk it todmporove
the (olety arid cil cumstances for the time frame in whicl théy live: the'moment &nd the
inimediate future. New Orleans as (31 urban system has Jince becuitne one of the world’s
or:dt enginecring challenges, apad southeastern Lomi¥iana and tl e Ihwerm gt lississip-

i River“iank as one of the moSwanthropogenica!yz ditered regions in tlie hemisphere.
Every(o.¢ssing seems to be (ycebmpanied by a Carse, everymaistion saeminito spawn a
futufSproblem. The histqrical geography of New Orleand 1s%n largé purt, the story of
thebetiefits, costs, and ganstant dilemmas as¢aliited withythis geginoical tinkering.

-—\L/L__« f =
The Topograplsy of Qoze

The gl stakesaflow elebation

You will observe that the land [arisind New Qrleans] is of peculidi*arma-
tion. Throughout nearly the wi ol¢ country, the bank of a river is(ne lowest
spot; here, on the contrary, it {the highest.?

—Fatheivier, 1750

Modern New Orleant ighe lowest-lying and flattest mictzopolis in the nation.
But both notions need furth{r{halification.

Firstly, this deltaic Cl is not entirely “below sea l{ve}}” as was proclaimed in-
cessantly by pithy jourmalists'and newly minted pundits 1¢¥owing the Hurricane Ka-
trina levee catastrophe of 200S. In fact, the prehistoris/eltaic plain lay entirely at or
above the level of the' =a'U¢fore man’s recent interventions strangled off incoming sedi-
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ment-laden fresh water and gtéwyed it into subsidence and erosion. Today, after decades
of soil sinkage and risingseaspthe metropolis straddles mean sea level: S1 percent lies
at or slightly above sea ' 2vel and 49 percent falls below it (see map, “Topographic El-
evation of Metro New Orleans”). Higher natural areas generally slope up to about +10,
to +12 feetii Plevatiepywith man-made areas peakingat +25 to +40 feet; lower zonga
dip to -5 ¢i%10 in some neighbbhoods, with some ¢aial bottoms dropping to —1S fect
or lowes " “This,pa.i7: sunlseniiess is unquestionshly‘a problematic situation, but'ro-
where{iiear as tgeuliing as iz unconditional phrase’ below-sea-level city” impli(s:

Secgndly, while the Tandscape may appaar absolutely flat, its slight relerivg dif-
ferfriges in elevasion havesdeeply influenced the ¢ity’s urban development. The teason:
1 tlood-piony) coastd: e zion, topographicilevation is a scarce resource t! at is in high
demand for the protéctipn it affords. A fet” it ches here are as valuable as ten or a hun-
d'ed feetmight besin athilly city. Barely iverceptible elevatih,in NewySisleans have
influentedrwhethier™s neighborhood dyueioped during the/™apoleoniciige, thd la'z
Age, gnche SpaggAge. They also determuied (along with lefreetbreach "cutions) which
neightBrhogals volre flooded by Hitiwicane Katrina’s surf&and whis'sWere spayeq, of-
tert nies to he 2 mazement of residents. “This is a little i¢!and,” marveldd one Espianade
Kilge man whose house evadea {sundation becausf 54 its topugzaphic posch. “Five
blhoks away, there was eight fessof water”"

The highest areas of Gwe deltaic plain liaycidsest tq, the rivers(aiid bayous—
exactli’ /1)¢ opposite, as Jesu t niest Father Vivicum: rveledéna)750, oferosion-formed
areaf."The Mississippi historically overflowed in the agciigtime, (dpositing largest
quantities of the coarsestsediments immediataly upon g banks ofthe river, with less-
er awounts of finer-granisd sediment settlino away fromi'the riyar. L'time, areas close;
‘0 the river (natural 1{ve"s) rose higher thau="parian,ai>"s behiad f1em (backswamp).
This occurs in all d.'vial and deltaic, ehszironmentsile Page du Pratz described tha
process in his 1753 tTistory of Louisiang: Gee soils (f t1)s ared_h¢ wrote,

are brgught down and accunfuinted by mewds of thenaze which the Mis-
sisippi carries [during] its apnuet inund<:ibi's; which Eegin in [early spring]
and'4st for about three moaihi. Thebe fazy or rive ddy'lands easily produ e
h¢rgand reeds; and when¥he Missiinni napper ta overflow the folloving
a1, these herbs and/e¢ 15 intergept a part ofthi@oze, so that thostat tixC
Jig.ance from the river ca¥not retain Sw largequantity of it, since tholte tifat
grow next [to] the river have stopt the grevialit part.... In this mantr[, | the
banks of the Missisipi became hifnespthan the lands about it."*

Occasionally, a crevasse ¥v.quld devgiep aiong the high rizpr bank, diverting a
stream of water away from the rifer \nd through the backswamp, I.i¢se “distributaries”
formed natural levees of their ¢ un,by dispensing “ooze” along tl:ilizpanks, thus forming
ridges and eventually dividinb/iydrological basins into sub-blisir s. The major distribu-
tary in the New Orleans aret®ance flowed out of the river neay jjresent-day River Ridge,
and wended its way eastward to the sea. Its flooding cvciwgreated a slight ridge—“a
certain bulge, called in ‘hill in these parts...impercep?hl: to the naked eye, [ perhaps]
one meter high,” acc&Iug to visiting geographer Elisée Reclus.'® The main channel of
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the Mississippi River once ‘Gilawed this path (now traversed by Metairie Road, City
Park Avenue, Gentilly Bawlevard, and Chef Menteur Highway), creating the present-
day Metairie and Genti''y R/ dge systems. Its offshoot, the Esplanade Ridge, comprises
a slight upland beneath today’s Esplanade Avenue from City Park to the French Quar-
ter.

Dueing the 1700s-18(005, the natural leveeg/cfithe Mississippi and its distribu
taries famed the oy’ welladrained habitable land«n the region. Urban civilizatioa(in
histor{C'New Q@gleils was g2istentially correlatecwith topographic elevation; llizler
landimeant relativé safetyz, security, salubrity, Leaaty, comfort, even morality Disten
to Z1esre Cléin®nt de Ldussat, Louisiana’s last French administrator at the timdwf the
Lesusiana Plirchase, ddstiibe an excursion 31803 on the well-drained M¢tairi: Ridge
svstem of present-da/ jyfferson Parish:

horganizeta trip on horseback alon the Metairie road fovard thesqp! sta-
sion of thowhree Hazeur brothefs/ri‘al French knights 2401 [he day(Vas de-
lightfu! ta"sky serene, and the/Ubaeze from the northeadisooledwft uie heat
of t1ié sun. Trees were still tHicRwwith foliage.... Eveleréens[, Jiii agnolias,
vindg, o/ ks, wild grapes, a gmat iumber of shrubs khaviily laden witn fruit
all form a lovely sight deepiy/he heart of these ufiihabited v astelands & d
forels. Sprinkled here and there are log cabiftgaid some furivation. (A
most everywhere it is a'iye with herds and mul¥itnde of curiots birds

Sundays were generally’ observed as holidaju/.. Whoever thad alnduse or
a carriage was on( Metairie] road. Strollers dressedya tiieir Supday¥finery
were many. Young 10lks everywhere tril< thieir skiZelwhile] Mporoes and
mulattoes... gha:'>rged each other to raquette des Sungtiges. o "thia'road was
full with an ugibrken line of traveling cbfches, cdv/illets, h{ rses carts, spec-
tators, and pflayers."”

Contrast Tutussat’s festive forajyon the Mctiiie Rpadtopographic ridgd with
the following aspnymous descriptigm,circa late 12 40s, of thetbarbaric lowlands:

Thi{ sfvimp is several milegwidle, skistino tne reaz b1 (ve city... and into this
mhhole, water and filth (what little »ass! s off ) aze taken. This boiling forn-
tauwf death is one of/n/ipost dismal, low and Liartid places, on whick s
lislt of the sun ever siian:. And yusthere it lichhvunder the influenge 0% a
wwopical heat, belching up its po{spirand 11al fid, [which sweeps] thrdugh
the city, feeding the living mage or human belngs who stand there [with]
the dregs of the seven vials ef wistn ... Afigther evil is, the city, bj:th’: bend
of the river, is thrown so nefir tife swamp [what] it is almost entirely under
water... after a heavy showes, [dnd] Bedom s covered with a y¢ilsr greenish

scum.... 8

“The backswamp,” (#{1+ woods,” prairies tremblaniel.’’ “the quarter of the
damned:” low elevation £ried a landscape of threat and fefr for residents of eigh-
teenth- and nineteenthyg/ntury New Orleans, depriving“the community of arable

land and living space while imparting miasmas and {:a’adies. “[M]alignant disease,”
explained Thomas AS 171809, “is generated by the lakes, swamps, and marshes, con-
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tiguous to the sea, and gradually diffuses itself up the river till checked by high lands
and a higher latitude... 2% Ftom land left saturated by receding floods, and from pools
stagnating in sunken lo's on the outskirts of cities,” read an 1877 medicine advertise-
ment, “rises a vapor pregnant with disease. Its name is miasma, and it is laden with the
seeds of fee . ! Thiz-\as the perception of the daysRerception drives reality, and rp
ality meaftewtriving to iiodify (his hated topograph( awmuch as technology allowed.

Himans Lz altesqd Uve topographic elemation of New Orleans primarily fo~
four rfavens: teflewlp watepryut, to improve navigation, to remove water from v(i'fin,
and £ cleatejor shire up land (see later reading 01 all four of these topics).

Keepiiyy river alithJake water out of the ¢ity motivated the region’s moswinflu-
ensial lands¢ap)) manifyletion: the erection*fartificial levees on the crest of th e natu-
xarlevees fo prevent5piingtime overbank(tlo»ding of the Mississippi. Similar earthen
elnbanksmetits wergdlatcnbuilt along the Zake Pontchartrain sio (rto prewerislake water
fromeirunidating (ndwcity from the reayand across the margiiug, (hurricdiic-protet:ticn
leveesinto proteyt.the flanks. These.muii-made levees new ank anidng theshighest
eartheilfeatymes 1 the region, thougiasoil subsidence rentitus thersa'™ litly lover every
year Some Silel: during Hurricape atrina, leading ta'catdstrophic ooding ofabout
haifof thametropolitan area and cir three-quarters 61 New Oricans propé:

Theleconomic drive fmaccommodate shipping—the sellond nigayation for

opogray hic change—resultea s the excavationafnavigation canals sutn'ys the Caro-
ndelet’ Canal (1794), New ilas n Canal (1838 ), nd istrial Ga=al (1922)), @ad the Mis-
sissibpiRiver-Gulf Outles Canal (1960s), the first two abwilled irf; the latter two all
togsmuch part of the cityscape. While these wiste ways gad their psatieling docks and
whurves abetted thessit;“s'role as a port, thev also servedito dimide the natural hydro
‘ogoical sub-basins intfy sraaller ones, andito parietrate ur d score the /netropolis with pa-
tentially deadly aquiqus connections towurge-prone'gulf waters. So too did a numb(x
of drainage (outf{ll) -anals dug near the iekefron( piir of tle Lite-nineteenth-cemtury
effort to drain water from within the €.

As a1>2u't of anthropogen!'c topographic alterafic iy New Orleans’ lai ds/ape,
naturally sedGigped into four subfirasins by ti:d Metaiits, Gentilly, Esplanade ridges
and the natguat levee of the Misgissippi, t day/ comprisestoughly a dozen dititrent hy-
drological,sub-basins. Some/ar “impounded by natum!features, othersby‘=ian-made
featuras; (! straddle the level ¢l the sea & somTilesree, and all requile 1 iechanized
pumpland outfall canals to relieve thein'sf raintal’, That’s because natt.:2 has no way of
pushiiig water uphill—and uphill it 13t go, because the aforement{on»d topographic
alteration has inadvertently deprivea ®ew Orica.y soils of replenishing water and sed-
iment, causing half of it to sink balow sea iwel.

As valuable as topograpiic elevation is to this nearly flirsnd flood-prone city,
it is by no means the sole factgr actermining flooding potentiziyTne safety of the entire
metropolis depends, firstand foremost, on the protection.etitailed by levees, flood-
walls, drainage systems, aiyd, coastal wetlands. An above-sisievel home located in a
hydrological sub-basin tiits suffers a levee breach, a pusiij failure, or a clogged drain is
perfectly capable of flooding, even as below-sea-level ai‘gs in adjacent basins remain
dry. This happened duy’ng Katrina: higher-elevation parcels in the Lower Ninth Ward
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neighborhood of Holy Cross iaoded because of the severity of the levee failures east of
the Industrial Canal, whils,!0Wwer-elevation areas west of the canal were spared because
those levees fared bette!

Nevertheless, because we cannot forecast where levees or pumps might fail
and which (;istns mightundate, we are left with thesne variable that we can predict
water seeits level and inunflite’s lowest areas filscnHigher elevation (either topo
graphicor structura’Y means, tiivt a particular housahold will either evade floodwat(r;
altogeliier, or atleeUsufferdgsser water depths, thawdits lower-elevation neighbor’s Sifu-
atedwitiiin that sarne flogded basin.

Meayentopographic elevation thusforis a precious and scarce rasorce in
tiig, water-I{ag/'d envit¢niment, and, as suciyhas influenced New Orlear s’ historical
gedgraphy much likelwdter scarcity has scilpvzd the history of the topographically rug-
o''d Amerizin Wes

-

ATNS

“Niud, Mud, Med”

Soils as a stealtinfiictor to New Oriewa histofituigeogriply

Pedologistst=sii scientists—find helow Ney Clleansthirfiayers of extreme
‘v.tinely textured alltwial soils, high in watdésand orgasic condnt; recent in their for-
vation, and highly“lnerable to trangtCamation thowgh human activity. The partici¢a
derive from varid 1s Harent materials sgattered thioughout (he1,243,700-squargmile
Mississippi Basin, delivered here via™tid transforting, sc.ting, and depositing ranc-
tions of the M ssilsippi River. The diver carriggyabout orle/tillion pounds of sidi‘nent
past New Ofl#ans daily, a journef Jat stasts ur'the pup@umost reaches of te Missis-
sippi and ifSjiabutaries.

Sortie particles erods 10 the system as stries’ (>75 mm in diam&ier), which
settleagicliy due to their weiglit. Otharsfron 1S mm to 2.0 mm (gravel) make it
mugii ‘artner down the system. Finer, pacticles, iiieasuring from 2.0 fian to 0.05 mm
(sana)ptravel haltingly all the way tothe Gulf ¢ Mexico, settling in the Jedload during
times of low flow and remobilizingtdubing higfi Sphingtime flow. Silt (0.0S mm to 0.002
mm) and clay (the finest particlespless thaie) 0)2 mm in diameté:) {ominate the sedi-
ments borne by the lowest stretlsCs of the Mississippi, and sfi¥put into the Gulf of
Mexico in vast quantities. Only tiie finest, lightest sediment pgijicles survive the pull of
gravity and make it to the New:Orleans region.

“At New Orleans phere is nothing scarcer thanustdiacs,” wrote one visitor in
1750. The alluvial soils toi9ed Europeans to adapt traditignal construction methods to
new environmental conditions. “[B]ricks made on the spot,are substituted for [stones].
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Lime is made from shells, wiith are obtained [from] the shores of lake Pontchartrain.
Hills of shells are found.ther®[as well as] two or three feet below the surface” farther
inland.”* “An alluvial soi\.can hot be supposed to abound in rock,” explained Maj. Amos
Stoddard in his 1812 Sketches, Historical and Descriptive, of Louisiana. “Neither on the
island of Qt!cjms, nomeivng the immense flat countryron the west side of the Missig
sippi...is/€%an a singl€ pebble {o'bs found.”

As'the Misissippiiverhistorically floodsd the New Orleans area and deps-
ited wiites and geelii ent up@its swampy surface,woarser (heavier) sediments térced
to saitle'first, at the crestyal the natural levee, “yith finer and lighter particles sestling
prdgigssively iassher bacnirom the river. Basil Hall, a geographically savvy visitonfrom
réinburgh, (Hes tribed Chas"process beautifullzas he sailed down the Miss ssip )i from
New Orleans in 182€:

The cffect £l the river’s] overflowing ‘s most interesting ina y¢ologicslhint
of view. “1.ig larger materials, thit'is to say, the coarsersrains of mfuig—for
there i{ bajdly any thing like s{iit—are first deposited; then thélass Coarse,
an¢d’50 qu. In proportion as thewelocity of this surplis water i Fuinished,
by \adi'ig room to spreadgitseir to the right and I'ft, so will the materials
which it carries along becon'a'iner, and in smallefjzantities: Taus, a sort
rfatural embankment [forms] from the edge of¥ithe Mississibp1) towards 1ip
swampy country on either hand.**

‘the high, relatively well-drained naturarivees aue thiis made*of some sand
(Haloverstated its rarity ), much silt, and sofmclay. Thewloping fads behind them
cdmyirise little sand, n{astly silt, and moreiclay. The lwr st areds it the backswamp
areymade of no sand< Syme silt, and mostly ¢lay. As(Cip moy'es @way from the river,
Jic amount of watef aiidl organic matter 1inthe soil Fody increascs, and the water tab) <
rises closer to the gastace. Strewn throtghout the ¢t body ar&layers of organic matter,
such as decaying Iowtes and cypress stuihos. Alsofound aregeiil barrier islands, sticias
the Pine IslandTrend, a sandy depgsit,of the Pear! Rivergphich drifted westwzi&with
gulf currents be.Ore riverine sedimerits turne(!lfe water a’sund it into land. Architect
Benjamin Latig'0e, while investigatnyg the/C1t7n 1815, !escribed the earther gumbo of
New Orlefnsisoils and undergipodatclearly seetelatior ship with the river:

viud, mud, mud... [TThis’is a flg@ying city/ilc 2ting below the surface af he
water on a bed of mud.... The nppér surfacly,, is a marsh mud, extemely
slippery [when] wet, with a st alli nixture,of sand, & below this furiice are
decayed vegetables, water at Sufeet... alariading in large logs, or'in large
vacancies [from] logs whicithave rottfGhSuch a soil [is] thespsult of the
gradual accumulation of (ne deposition®f the river, & of the“ggs & trees
which in astonishing qyfinticies & of immense size are con{#.n ly descend-
ing the stream at everylresn.*

The soils of New Un'eans have informed the city’shif*srical geography through
two general precepts. The'loser to the river (or its dist/iDutaries), then the coarser the
soil texture, the higher the land surface, the lower the i ganic matter and water table,
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the less the salinity, and the hbéwer drained and more fertile the soil. Therefore, the great-
er the likelihood the areazaas®ence a plantation, the earlier the area was subdivided and
urbanized, and the mo1: lik'ly it is now home to historical neighborhoods with eigh-
teenth- or nineteenth-century architecture. Most of what people perceive as “classic
New Orlealy; Jstandsq=these soils, which go by the pames of Commerce and Sharkejs
loams, anf®ng others,

‘it fanthexfom the Tiwer (or its distribmtaties), then the finer the soil‘t(x-
ture, thiolowertlwe levatiogtythe higher the organiainatter and water content, ai’ ¢ the
high'r tite salinity( partisuidily near the lake) Tk refore, the less likely the areinance
hoft?d plantateas, the liqre likely it urbanizeddlater, the more likely it has.sulsided
sigminicantly on te draifi€a,"the more vulneréile it is to flooding, and the i ore/ikely it
2xulibits twentieth-cdntyry architecture. N.os) modern suburban-style neighborhoods
stand orthise soilspariiong which are Farahan clay and the (ippropriatg!yinamed Al-
lemand's viuck.

Soils baye also helped make i¥ew Orleans an epensive, piats to wrbahize.
Transi¥sming a 14tural landscape ifitg,a cityscape is a cG3ily endgemc Vanywhere, but
paitigularly’n a/emi-tropical deltaic nvironment with::o1alluyial soils and.2 c&mplex
huiean history. A City Planning an'?’Zoning Commisfidn reportiiam 1927 sqntended
th1d New!Oileans encounteredy‘much higher [urbeaization (osis] thaninjother cit-

es built‘an different terrain.” 1i¥tial surveying, famexemple,is complicfte}! by contin-
ued ule (7 “the French systxm of measuremerics” a'id “them=liquitygsinadequacy and
inacftmcy of records,” net to mention the difficult terrqin. “Elearinf Ganse forest and
undervrush is more depranding here than elsadvliere, wiiile excavating hydric soils of-
terwdieans encountesingaiiormous old cypress stumps 15ing lagers“deep in the mucky
2arth. Then comes tlie dostly engineering “aillenges bt keeplag 'nwanted water out
{flood control), rent wwing unwanted wates, from wittun, (drainage), guiding potable wi
ter in one directi(n, 'nd directing sewgrage out thie ¢ her. Finely textured soils Igaded
with organic matter and prone to sirite_ 2 mak¢ uie gradir jand paving of streetsvend
sidewalks thatnit’ch more expensir'e. Undergssund infr{siacture, namely sefzer gas,
and water lijiegjalso contends witiythe abave woil-relet®d, problems. Large structures
need to reggunon pilings hamimared intc the 2arth te k¥p from leaning, sviille high-
rises require“specialized pilirigs Prenetrating into harderaballuvial Pleistocése clays to
remain,uywight. Add to this the'Cffects at itumidiy, high rainfall, luxurfan vegetation
groy/u), termites, mosquitoes, and occatibnal higs, winds and hard fr&izes to increase
furthcithe costs of urbanization, Irith> 19205, New Orleans sper(t njore per-capita
on sanitation and streets than anyajor Amé&rican city, not because it aspired to high
standards but because it had to guertomew far more challenging sté-ting point. (Inci-
dentally, it ranked at or near theshittom in per-capita expenditiyges on public health,
hospitals, schools, and libraries. J*

Soils played a stealtliiale in the flooding following Fi.ficane Katrina in 2005.
As water levels rose in the$itv s network of navigation and ¢:#.all canals, pods of peaty
organic matter allowed witer to penetrate beneath the"fyvecs lining those waterways.
Burdened additionally with intense lateral pressure orithe concrete-encased sheet-
piling floodwalls, levedg oreached in multiple locations and catastrophically inundated



86 Bienville’s Dilemma

every hydrological sub-basin ®s New Orleans’ East Bank. After the waters drained and
New Orleanians returnedita treir wrecked homes, among the debris they encountered
were the stumps and rol:t sy tems of ancient cypress trees, uprooted from swamp soils
for the first time in centuries by the surging torrent.

NG ~—
<ray, Turbid(and Broad
Malmniude and significalice of the Mississippi River

To statgpthat New Orleans,is inextricably linked to"the MitsisiippiaRivesr—
physictily, gsologically, historicallyjssulturally, econom{@ally—igeasImaticsSinman
agerigy, of cyurse, created the cityr vdr se, but the river created,its uriderlyino terrain,
dr&w indigenous and colonial attelx¥ion to the site, cgiected it t&trade syctems, nur-
tured its (rovs and industriesgmustained it, threateaa it, uniflea extern] 1ifluences,

nd diffised internal traits. Iitsing the Missisginnifrom headwaters {0ynouth (see
map, “{V.ijsissippi River Dra na je Basin”) helps{ace New @='“hns in jsafrue context—
asa (1War and sea port, sogdependent on the artery that ayrywresiderit Titerally imbibes
itsgvaters every day, from,crudle to grave.

Starting withy tifadraditionally recognized headwiters ¢ 1,57 5-foot-high Lake
Ttasca, the incipient Iis sissippi—"“its namudi= the Indiai langtage! signifying] Parent
af Rivers, or the eldcst Son of the Oceatifhactording twa 1787 report”’—forms a placid
current of clear, chla'water at times only avew doZ2n/tdet wille ¢Oursing through marth
central Minnesota. Seventy-five milés=ownriver,)its flowsuns at 443 cubic fecwper
second (c.fs.)[ faf equivalent of a fwelity-ongsby-twent{-5ire-foot wall of walar ass-
ing a line in/os%p second.”® The St)Croix, Wiscénsin, Resk, Des Moines, and Illinois
rivers, plugeany smaller tributasies, aug men'. that rateto over 105,000 4.t.5 by the
time the MisSissippi undergfe “ijs first major tramstowrnation, at the canilsCnce with
the 2,66 ¢xiile-long Missouri ki'er.

“Big Muddy,” born as Red RocliCreek it the Montana Rockits, drains nearly
half tii%entire Mississippi Basin and <t listancgs the Mississippi by {.UUmiles. Though
it contributes only 13 percent of the vifssissipbr's grentual maximum tlow, the Missouri
supplies the lion’s share of the sygtani's sedim en: load, eroded frofo/Western mountains
and plains. Its confluence near, 2% Louis transforms the Mississfpi to a muddy and
turbulent river of 191,000 c.f.s. Exiglish traveler Charles Josep’s!.a Trobe described the
roiling convergence in 1823:

[Our] boat glidé&1ddenly from the clear water iny#p turbid yellow stream
in which the mud could be seen boiling from below I which subsequently]
disappear[ed;ifo iiearly ten miles. The surface of the river showed little or
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no token of the adulter&sion of the current; and it was not till we got... with-
in a few miles of St_Luwis, that we observed the two rivers, distinguishable
from their differ| nce | f colour, flowing for a while distinctly side by side, till
in fine mingling their waters they form one immense torrent.”

An Uven greatas transffispation occurs at Ca ro, Tllinois, where the Ohio Rivir
doublesfiine Missigsiphi’s vorame to over 484,000 €s. Above Cairo, the Mississ/p
flows jn avelativernwell-defindd channel througl a bluff-lined valley one to sixamiles
wide{"“below Caiveg, the rivés'meanders broadiy ficross a pancake-flat alluvinl vlain
twele o twylty miles wide! The upper river runs beneath adjacent hills and'sollects
shel{unoff iy lower fivgr usually flows abdve its immediate surroundingg, both shed-
Ging water int0 distribwatdries as well as col'oyting it via tributaries. Father Vivier of the
Shciety ot esus descitited the terrain, biowd; and native ecolggical intervention along
Lais seqtian ef thesiver in 1750:

Both blir &7 of the Mississipi {ihordered...by two silips of dagse Torests
[besond which] the country{is®more elevated, and (s ihtersedié™uy plains
ancgro’ es [with] thinly sgattered [trees]. This is portly duesto the'fact that
the Savages set fire to the piairies toward the end"Pfithe autt.nn, when e
gtaspvis dry; the fire spreads everywhere andadesoys mgStHf the yduly
irees. This does not hag ver in the places near&ythe river, beCause, tha laid
bling lower, [is] morgatery....

The plains and for¢sts contain wild cattle [American®sor], whicK atéfound
in herds; deer, el ahd bears; a few tige+f, Jlumbepmat wolvesgmwild-cats;
wild turkeys,and{n/ieasants; and other animals, lésainown and o f smaller
size. This rive? [ the abode of beav>1sfof a priicigious rlambr of ducks,
[plus] teal, bustirds, geese, swans, $hine; and £f sime other"uatic birds,
whose names®ure unknown in Europe, to sa¥wnothing ‘Ohthe fish of many

kinds.... 2

By th{tifhe it flows past thé loess bluffe (nills of (v 1d-blown silt) of Vizksburg
and Natche7, #33e Mississippi Rivgimeachesits peak sirigia-channel volumegaveraging
602,000 c/fmand surpassing 1,690,000 ¢ f.s. 'a highawater years—a thegretival foot-
thick wall.or"water one-thoular Kifeet wide and one-thousand feet high oiading every
second, " T'e Mississippi flows glay, turhia,"and Jivad,” wrote the Swedith iraveler Fre-
drik/& Premer of this area on a wintry daj=in 1850

its waters become more and fifwre swollemwe \ory day, and the shoresbecome
still more flat and swampy, horderedfWith ‘Cotton-wood angd#pane-brake.
Great blocks of timber, tices) and all ki1 of things float alony«“he Missis-
sippi, all telling of wreh aiid desolation. This great river stsins to me like
the waters of the [biblcal| Deluge, and they bear along/With them a vast
register of sin.*!

About fifty rivélwgiles south of Natchez, the Misissippi changes character fora
third time. Historically, the Red River joined the Missisoi{ipi here while the Atchafalaya
flowed out of the systcw as a distributary to the Gulf of Mexico. In the 1830s, Louisian-
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ians, in the interest of navigatian, manipulated this hydrology by excavating shortcuts,
clearinglogjams, and dredgiiigshoals. In doing so, they inadvertently allowed a steadily
increasing flow of Missi:sipr i water to escape down the Atchafalaya. Within a few de-
cades, suspicions arose that this may someday pose a problem. Nathaniel H. Bishop, an
adventurer(v 1o canogs"hlone down the Mississippi jmthe 1870s, learned from a locg!
planter tiiawthe Atchataiaya Riter)'was slowly wideitiiyg its current, and would in timdy
perhapg betome tis/ nainwivewof the basin, and=Snidlly deprive the Mississippi‘o
large 1{Cution ofites Jaters.”The planter, since his bugnood,

had v/asched the*illing in of the banks with the widening and increasing
strefigth of theZ%shafalaya’s] current,'.. Unce it was impassible for ste/m-
ers; vat a littlesdt&dging opened the yyz, while the Mississippi and Red 1
g had botlisgrtributed to its voluias/of water until it had deepenedysuf-
nCicptly fof e United States gur/o hals to ascend it duriiig tie late [W]
war. It fol ows the shortest courf&Som the mouth of tlic'Red River to the
Gulf of Mfexico.*

“SLorte st course” to the guifimeans steepest colrsey a hydroregical chalacteris-
tithat flowing water invariably s2(ks. By the mid-190%s, scientii s recogniz=d that the
M ysissippn vrould eventually jump channels—subatarfially, pOssibly entirdly, around
197 5—¢bandoning New Orltans and converting Eeaisiana’s invaluablgiver corridor
to an fidpgated brackish b{y. [The future of Niw Crleans was in questuta: a severed
Misgmsivpi would stifle river traffic and allow ocean saliffitgs t¢ cregnip to the city’s
murueipal water intakes. iy prevent this cata/tsOphe, Army*Corps.enigineers built the
O:d Viver Control Strusine in 1954-62 to regulate thégw of the I4ississippi into the
Atchafalaya at a gov¢ininent-approved setenly-thirty ritio. Tae viability of New Of-
teans as a port and 2 city rests on this Harcilean eng neering project.

From Ol River to Baton Rouga, tlat all@vid,bottqinipnds stretch out to the
west while soft, rugged loess bluffs liny, the eastgrnpank! Louisiana’s capital ¢5ands
upon the last 67these uplands. “Wehave passe€’Baton/T
Bremer whilgsailing downriver indate'1850, “Wiiated ypoiia high bluft....

auge,” continued Irerika

Tii¢ Liississippi is at thimporit very biwedi. Therd ard)in the river sand-bi{n
@d verdant islands. £:s/w ters ahg.now cledrés, | Decause] the sun Siines;
L€ scenery of the shores'is pleagme dnd gl nlantations, orange ¢ zoves,
white slave villages amid the greer'flelds, ex{insive views beneath €32 mild
heavens.... The river is full ofives;els, steamers, boats, and bargfs. Ve are
approaching the gay city of Nz Orleang®

Below Baton Rouge, fldw1i'g arouna™65,000 c.f:s., the Misissippi River final-
ly exits its alluvial valley—“wdiZad" at this point by meager terrader to the east (marked
today by Baton Rouge’s aptlv#iimed Highland Road), and (57 thinor uplands to the
west near Lafayette. From hi&se on, the river flows between{pagural levees rising ten to
fifteen feet above its surrofinding deltaic plain. It is an incdadibly productive environ-
ment, and historical visitors invariably noted the char'ze'in both the physical and hu-
man landscapes. “Th{ 80t of the delta] is a deep black sandy alluvial, of great fertility,
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and seems not to deteriorate Uncultivation,” wrote one observer in the late 1840s. “This
whole coast along the rivar 1ssow occupied by the sugar planter, and for nearly eight
months in the year theeye >f the traveler sees nothing before him but the wavering
sugar cane, presenting one unbroken living landscape of the most beautiful green ever,
beheld...”["

Iivhese finat 200 milds/ tie Mississippi Rifcingverages 2,000-3,000 feet wiad)
runs fift 1 t6200 fecdzep, and Lows at slightly belony the rate gauged at Baton Roug(.”
No mbiwtribusseicFjoin thgriver in this deltaic 2egion (the last one enters in Nodth
Bato's Kbuge); this'figurativecordillera is a shedder of water, not a collector. Sugansane
still Zyows toaajwon the afiacent landscape, hut 4t a fraction of the acreage af airtebel-
1umg times, d1d ess so (v til every passing ye&s

To sail dow/i tis section of the Nuisyissippi today is to experience a massively
tzmed rives)leveegmotonly constrain a/\d guide the channe] I it disasgasiate it from
adjaear't Danks. Fndvely different wassthe experience in cqi®amial timés:"jesuit Futarr
du Pgivgon desgyibed grueling days andrnights on the wild 1éwer Missilsippihardund
presenitiday St. J¢lin the Baptist Paricly during in the late Spuing of 72 %

We set out at the time of Lighzst water; the riverdind risen nioge than fotiy
feechigher than usual; nearly all the country istqw.i1d, andColsequentiy:
inuiidated. Thus we wa e exposed to the dangés,or'finding nd”.. land yzhile
w¥ could cook and sl#ep. When we do finfi 119, we begii, by makiny a2 Jed
of boughs so that thewstattress may not siuin.o the midd, shen vicwpread
uponitaskin.... We bend three or four canes in sendis rci&s | to fol mwtent];
then we spread ovei%his frail structure . (£ Iirge canmass[ baire s, In these
tombs, stifline wilh heat, we are compelled to sleep-

We are muchgndpe to be pitied wher{ v e/find no/c ijzping{sroufid; then we
fasten the pirogle to a tree, and jt wafind an e‘nbarras of t1&&% we prepare
our meal on 1y [else] we go to ked Without sianer[,] eXased through the
whole ni¢ht 15 the fury of the mipsquitoes. B sitlie way, \tha! we call an em-
barras is a mass of floating tre€= hich th& tiver has € yrooted, and which
the cur it drags onward conlinaally. If thesCbe stoflp by a tree...or by a
tongme ot land, the trees begam¥ heapeci'non oneanciner, and form enor-
mous #iles; some are found/tFat weald ¥arnish (& Brench city] with woed
fd- [titee winters. Thesgspotware difitan!Cand diaggrous to pass. It is neCes
s&ry to sail very close/ o/ h¢ embagras; the culmgniis rapid there and Thouid
u2¢ pirogue be driven against thess tidating/tibes it would immediaté'y cis-
appear and would be swallowed uj i1 the waler....

This was also the season o1 £iye _greatest.hiat, which was increasiyg every
day[;] there was always a bt'sning sungavelour heads.... [Tlhe height of
the trees and the densengssht the wods—which extend alc¥g'the entire
route, on both sides of the 17 er—did not permit us to enjoy t!{c)least breath
ofair....

But the greatest tastui®[is] the cruel persecution of tl a'rflosquitoes. I be-
lieve the Egyptian/plague was not more cruel.... Ly little creature has
caused more swearniiy, since the French came to M ssi sipi [sic], than...in all
the rest of thaawarld .... [W]e are eaten, devoured; uivy enter our mouths,
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our nostrils, our ears: &ur faces, hands, and bodies are covered with them;
their sting penetrates ¥he clothing, and leaves a red mark on the flesh, which
swells....

Sugh are the ingonveniences of a Mississipi voyage.*

11ty alongssertain baiil sand islands can ofie Ywday experience a semblance.or
the unttmed MinsisCippi. Evan then, the water’s ¢/f@pnel, stage, flow rate, quality, sell:-
mentoad, andi7ioa woull 2!l reflect centuries,oi"anthropogenic intervention!\Fx'en
the fagsquitgpopulationgwauld differ: many spewics now in Louisiana were intpocuced
sir{~¢ folonial filies.

At River Mile'1(L9, the Mississippi Kiwer enters metropolitan New Qtle ins and
wwists thrqugh it for'the) next twenty-sevea riiles. It is an especially wending section:
7o profifiignt “p¢ing, birs” on the east/cak, and three on tli¢ | Vest Bt yhave chal-
lengé&inavigators to1300 years. Pointfiess form on the coricave side at a river nigan-
der, Wilyre the ¢Uvent slows and depmsics sandy alluvium ¢ hatture hat oL watén's elge,
extenaing th¢ land outwardly. The(tchn batture comes froi the uist particigie of the
Fgeien verbhatier, “to beat,” as insf“heaten down by thetiver;” laveé, on the gt'yer hand,
sontes frém lever, “to raise up.” Baitares figure promiciftly in Lodlsiana cuitere, both
2101 g the'siver and in the coulthouse: what happernied legallytwken a badure formed
\djacent v, private property attentimes ended ypina lawsuig

) The inhabitants cCasider themselves 1ontzhate wlieh g battutehegins to form
orsshniinues to build upfn front of their land.” recalledierre Cléent de Laussat in
18353, "But one bank byids up firmly onlysatés expersépt the ¢iposite bank, and a
hatttre always meandsn, vank cave-in [éboulamens]; ope 1salways in‘proportion to the
rther”?” The Frenchiias! was right: acress ci€ riverdrcsi the pain. bar is the cutbay’s

shere the river runs fuster and deeper [tinlweg) and efvdes the bank more aggressivel
Past the French (ualter, the thalweg siings acrotatae chatiael, eroding the east@ank
in places such as Bywater and accreting un the (vett in Algidus. Army Corps leveesyre-
vetments, armafing, riprap, and otlier devicesJestrain tli¢ 1iver from its normialfunc-
tions, but thi/Sattle is ongoing—(s'afe thedegarcasesifivelving batture owntrship.

Nirysy-five miles abovethe moutiysity the oniginal city of New Orleyns, where,
coincidessinliy, lies the deepdit/pa nt ofithe entire ¢iyei;about 200 feet. Flovrates here
typicdlly range from 450,000 to '535,009,c.Ls. bitizan nearly triple during high water.
Sind? ¢ onsistent measurements have heul kept, Ir stage in New Ot:eans has run as
low as' %71 feet above mean gulfleyeinsd as high as 19.98 feet, averaiin ; about ten feet
above the sea.”® This means that tlfe river surtace is almost always higher than 56 per-
cent of greater New Orleans, usially highelthiun 95 percent, ant!/o”2casionally higher
than 99.5 percent of the land suria€e (everything except the artinfii] levees). At those
times—specifically when thesiver surpasses seventeen feet ifipsage or 1,250,000 c.f:s.
in volume—the Bonnet €arré’Spillway is opened to diversup to 250,000 c.fs. into
Lake Pontchartrain. Durit eextreme floods, the Morgatza“#nd Old River structures
may also be activated to aiwert flow into the Atchafalay’ tiver.

The sight fragm.the levee of a swollen river gliduly above the level of adjacent
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rooftops has long startled nevwsomers: “What struck me most,” wrote a visitor from
Edinburgh in 1828, “was+he' iMississippi’s] surface being six or seven feet higher that
the level of the streets <€ New Orleans, and indeed of all the adjacent country.... [I]t
seemed as if the smallest shake, or the least addition, would send it over the edge, and
thus subm{rzrthe citg=® But, as often happens in Naw Orleans, majesty and awe ag

compani¢Gthat sense 01 threat! A other visitor, alsoti,828, waxed eloquently on New
Orleans' tuture a5 lié.sontesgniated the great natuss!,vhenomenon before him:

Standing“a the extifsie point of the lonesfriver in the world, New Or-
leany*ommandsali the commerce of the immense territory... exceeding
a mi%ian of squese 1hiles. You may [sailies] 1000 miles from New Orlefis
up thasred river [ /ap the Arkansas river .. up the Missouri and its brari jh-
es...to the falls Of St. Anthony; [and! th> same distance from New Orleans

i he lllingds..the big Wabash .. fhe lennessee... the Cylr dprland, a0,
e Ohio@pto Pittsburgh. ThusNe's Orleans has in itgseal this infsinse
verritory. (plus] the coast of Mexi ¢, the West India isltads, and tlfe onlf of
Amerida/c the south, the rest é1imerica on its left, ana the contibant of Eu-
rop= pegond the Atlantic. New Orleans is beyond a d bl the il L important
comnextial point on the facegfttne earth.*!

(Qnge past greater NeynQrleans, the river nit':es one lal t g/eat melyicer at Eng-
‘ish Turizhefore straightening Swt and speeding 2 tiivough Plaquemin(s Darish to the
Gulf dt/iviexico. A wild, froatisr-like ambiencétn bth thespiizsical gad uman envi-
ronr(int prevails in this igolated region; one senses theaghiitinatior! 0fa great natural
pracess, and a proximity:tothe ragged edge ol continesnt

At Head ofiPalscs (River Mile 0). the chann® trifyscates into a birdfoot
thaped embouchure (sn¢wn as the Balizg D¥it4, or Plicuemines Cémplex. This featyze
somprises six sub-&altas, numerous spitys and lobedpand three major passes: Soud's
west Pass (50 per(en’ of flow and the ruitof mos’ n7 vigatioh ai tivity), South Paga(20
percent), and Pass a Loutre (30 peréen.), whigh Siranchetiinto North and Nortimsast
Pass. The Baliz>4sthe seventh delta/oriplex tgdhave roan{edfucross southern Liui iana
in as many guipnnia, flooding, depasitingsjiiping, clidnnels, and building new land
as earlier sgliments sink and €rmae to th> ses. The seainent load, discharged to the
continental Shelf, extends the I /Wer deltaic plain intow/subaqueous deltavid a sedi-
ment @lutac visible from spacein thisgreut est@ary. the telltale waterd of the Missis-
sipp/, Which reflect with unrelenting accatacy mjyfiad environmental & terations in the
Norti."American interior, intermix with/the sea, “The line of demardition between the
yellowish-brown water of the river aid the cic@ jreen water of the sea,” wrote Joseph

Holt Ingraham in 1838, “is so distinctly défiaec; that a cane could bélaid along it.”*
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AN

The Continental and the Maritime

Climattpzud weather in Nei» Crleans

Althoty s the tempé racire was generally quite pleasant, its variations carried
it rafiidly from or@ytreme to the other...%One day may have been a real
spring.ady; the folldwing night would beinga violent wind.... The next /%
migatte cold €nniigh to call for heat; wnd the day after tropical.... A sttzm
would break(ou}) bringing [some] 1:lie, [while] the mornings...werg for
theimost paut adlightful. Such wag May in Louisiana. Welw e to sequaiiat
ure sumnicimonths, about whichyneuple frightened us,guare like.*
—Pierre/Ciément dé Tallssat,
recdlling springtime ipsNew Orleariiin 1803

That the heat and humillity'of a New Orleansssuinmeijfonstitute /. “1righten-
lly” oppidpsive climate—indeed, that it is even hot'sid hundiGy—reflegtinot course,
an‘nthrbpocentric perspectits, Vegetation grows lesmiriously uiider thgae very condi-
dons it humans find opplespive; wildlife flofriski»s in the wame subuwbical coastal
wetlanad that people describe as inhospitable. Siiiply pwsnNew Oseatis’” climate “is
whaitis:” inanimate atniogpheric conditionsfpgduced bytocal, convmental, or global
pracesses. Its influencelahflocal society, however, is preiarad.

Latitude corstiputes the most fun{tzrfiental du iute fal tor{New Orleans’ post
uon at 30 degrees rfortn places it 6%2 degiwes beyonid that portion of the Earth—(he
tropics—that areZiyposed, because ot the planets 284 degrcqtilt, to the most direct
and concentrated S0lar radiation. Op_the summer ¢Olstide, the sun’s rays strile tne
northern limit/Gf the tropical regioi™{the Tropiescf Canggs) at a ninety-degre€ dngle;
in New Orlepns, the rays arrive at. 3% degred. Latitude dictates sun angle, sun angle
drives solar,raciation, and solas raistion/ndieases tetiperature. If only latitade deter-
mined cliniit?, New Orleans #uld expericiile warn erlemperatures thar! zilfof North
America axilept south Floriad sdath Telug, and MeXiso. But three othet fystors are at
play.

Position with respect to wattr hodies is a key one. Water seyms as a “sink” for
solar radiation as well as a source ofwater moleciles to evaporate into®ne atmosphere.
The tropically heated Gulf of MeXiug warmé Gye air mass above dgand thence coastal
lands near it, including New Or{eails. Warmey air bears more water molecules, giving
New Orleans a temperature anawsglative humidity higher than contparable inland areas
of the same latitude. Temper{#41 s would go no lower than the/5s in the winter were it
not for the third factor drizangiclimate: relative position on(thé continent.

Continental pesifion exposes a place to certaip;nr®miling winds and the con-
ditions they bear. Winds in the mid-latitudinal nortli3zs hemisphere generally blow
west to east, which miyas sthat the western parts of continents are subjected to warmer,
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more stable maritime climes,“while eastern areas experience the more volatile conti-
nental conditions blowipgtirom the interior. Cold fronts, which arrive in lesser and
greater intensities rouglly oiice or twice per fortnight from late October through early
April, drive autumn-to-spring weather conditions in New Orleans. Winter in particu-
lar is punctaiyed by tlyeibb-and-flow between warmeshumid tropical air masses rising
from the(Cw!t of Mexicd and (rigid, dry air masses(aiiiving from the Rockies, plains)
or polas region, Tiis/accounts¥or the city’s notgsiously varied wintertime weatn?s,
suffer€Ghyy theg'@ecCof neyiy arrived English visieat Charles Joseph La Trobe (uring
Chriitmas and New Year 2853-34:

With o) thermdnyter between 70° anl 59° and a constant drizzle../the
streels were f!l 6'mud oozing up frgmytiie pavement, and it was a penand
tObe [in thit] tlick and unwholeso.as’atmosphere.... [Aln impenetiable
niisyrested Oy thie city, through 1/ i¢h frequent flashes Of Lightningiih-
miered pg-teittiously;—then cap@pg rerrific storm... but{with no abatemnient
of the hgt 1l the ensuing night. w'en the thermomete': tel* below 135 freez-
ing point

Threc™ays after the counir] ywvas covered with snowyand {~any miseraliie
wiatches were found dead 1i the streets.... It dyitinued fraezing for four
Gaws, when the atmosplicig,again regained the tohaer degres .o heat. Sudna
thaos of mud can hardly e conceived.*

(Although such weather extremes are typical frofirReCembenthrough Febru-
ary, i snow and extendec¥reezes reported bzl Trobesrerare. Moswecold fronts lose
thuinirigid edge as they'tais over the relativély warm wata:s of Lak({Pontchartrain.)

Finally, topderc phic elevation—cCy/i't this ¢ale’its al senie—affects climate.
Sea-level New Orletns bears zero altitutinabinfluerios,on climate (roughly 3.3 degries
F cooler for everytiousand feet in eleVasion), but tity lack 6t Piountain ranges ta the
northwest is consequential, because a2l fronts@iy able ta'arrive unobstructed.“These
interior influefigey make New Orlelnshclimate Continentiy‘read: wide range ot tem-
peratures and Arier conditions), while proxinisy to thesGuif of Mexico renders it also
maritime (0ad: usually relatively vwirm aad‘n imid contitions). The followig condi-
tions characirize New Orleafis ' yumid subtropical cimate:*

Daytime highs in the 90s and hionttim' el iws in the 70s-80s di ring the hottest
months (July-August);

e Low-60s daytime highs fo%he mid=t“) nighttime lows during the coldest
months (December throngh Febufary), with extremes (aliging from the low
80s to upper 10s;

e  Aseason cycle defined ibstly by cold fronts, with thesfirst weak front marking
the arrival of autym.¢(isually a few weeks after the e/ylinox), the first strong
front commencityg winter (usually in late Novembat), and the last strong and
weak fronts paSeing in March and early May, geppettively, ending winter and
spring;

e A roughly 230 day growing season, with hard freezes occurring every few
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years but some wintetg passing sans even a weak freeze;

e Relative humidityzranging from 65 percent on summer afternoons to 91 per-
cent on summir 10 ornings, and 66 to 85 percent on winter afternoons and
mornings;

e Afi/iyerage oo )inches of precipitation annually, with the most falling in sury
e (over /2 i July)) {of least in autumn((3y1” in October), and moderace
anfounts fuér1 Decamer through May (3=auhd S” per month);

 ("“A norgest Partly ¢'guay conditions, withesnlight reaching city streets during
60 percent of thayarier months and arlur'd 45 percent of the wetter aienths.
Clear Uays prevail,28 percent of the tinte; partly cloudy conditiops.comprise
32 [er:ent, ar’d dioudy days make &40 percent of a typical year;

e  Extremely rirepnows, falling ever'v acade or so and rarely amounting to more
ey a coldwsledr or a dusting.

‘the imgact of climate on New*Orleans society i< profound, /v t—ewcepiing

<1 late allewpea the

tropicdiistorms—10 more or less thian,it is wherever hurfians live
larg(-5cale Cyltivation of lucrative sorlimodities, particuarty sugar care, for whici New
O1ileans served enthusiastically as rade and transshipipent poiwArchiteéCaral traits
su i as bé!canies, galleries, highngeilings, and steep 1@ars bear a le st som® biovenance
o climé&ic conditions. Summustime heat and hamidity meant not ofuy)round-the-
clock (listomfit but the thriat/>f death: a favoishle/ climatesasiabled fhe s¥frican mos-
quit@2hedes aegypti to establish itself here, spreading thegz{ 110w tever{vizas which killed
teps ofthousands of NeysUtleanians in the 18205 Thosgieé meansaciading Northern
buditessmen, responded ¥y annually departing for morc®lubrious iimes, leaving the
sumimertime city dishroportionately to,Civales (natives), imnigrants, the poor, and
the enslaved. One Chserver in the laté"1840s estimiated that, while the city’s officil!
population excee(tec) 100,000, “a transiefiepopuldtia tiof thitty or forty thousands\de-
parts] in swarms... as soon as the warfirctason ¢Oriymences land returns] as wild guese
do from the Nix/tl, on the first appearaiice of alake of si'ow?*¢ Thus, New Orlarians’
response to dtishate seasonally altefgd the sacia.feconoifity, ethnic, and raciahdynamics
of the city.

Ne " Orleanians, infre ‘Gin, have influenseaeir climate. Theyui=n heat is-
land effedyin which the expandive copcreve surfdres increase tempera uri's over me-
tropfises, occurs in nearly all cities. Ota2r envidinmental manipulatians possibly af-
fectec!gcal weather in more unusuc! v ays. Englishman Thomas Heniys recorded in
1760 that “winters [in Louisiana] kav&been niSr evere, for some years past, than they
were commonly known to be at the time wix>n the French first set{lcd here, occasioned,
as is thought, by clearing the landaf the woods... " Weather/eau forecaster Isaac
Cline, of Galveston hurricans taine, noted an eight-degree /gcfease in summertime
temperatures and a four-degice’drop during winters between %900 and 1918. His ex-
planation:

water absorbs heat more slowly than the earth diilig the day and loses it
less rapidly & it New Orleans, entirely surrounded by water and with
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its soil saturated, formnly boasted of a more uniform climate. In late years,
however, levees haviwarevented overflows, reclamation projects have ef-
fected the draini'ag oi swamps and, finally, sub-surface drainage... has elimi-
nated surface watdwZom the street drains [and] ground moisture [by] eight
or ten feet.*®

It Cline’s amalysis ig colrct, then New Ojleans, by draining its backswamuo,
renderelitself marder a cotinental and less of agiyritime climate.

Modemiechnolofy has tempered the ati&lts of climate on New Orlea) fo-
cietyaDomegtic air-cooliggtechnology transfoimsd local streetscapes and cultuie, as
N¢w {Drleaniansvtraded tite social space of g5odps and front porches forgilng private
spame of clithatz-controlled living rooms. Yetthe cycle of life in the city tadal is still
findamentally attun®d Jo climate. The firt c)ld front in October brings,an up-tick in
tlle tourisiti ynd cafivention trade, whicli »eaks during the wilite/time Cie.kval season
(weallar on Mardi Gras is notorious!§yweried). “Festival s€asen” kicksinto hioh'gear
durir’g the deligiivtul late winter andmarly spring, and whei thie last tulsls die'dowii at
JazpFesyevgiyane knows “the Big I1eut” is approaching. Astn timPast—bulios very
diftésint readant

those who capileave in the summerfo. The pther 99 pergant count
she'days 49, the next cold front—wiile living in drealt/of a climatiphenonienon that
acclrs locally for all of a few [f&urs per century, yet ¥hreatens the very suiv val of the
ity: sevedg tropical storms.

f the scores of sucaxs-mpestuous low-pues,ure sy$Steils to stilive, INew Orleans
(sael 1iw Fortuitous Stormfof 1722, The Great Storm of 194.S, Hurricdne Betsy, and Hur-
rigine Katrina), the hurpigane of 1779 was the frs: to be £ilyracteriz€dmeteorologically
far die scientific recdadWriting about NewsOrleans’ gliniase fge'the Transactions of the
Awerican Philosophical Society, William Ruiizar reportis,

August arla September are called utwhurricalie 1 fynths . I Was at New Or-
leans during the [August 18, 1723 hurricame, ifwhicl] more than half of
the toyiywas stript of its covefae, many hiwtes thrgmm down in town and
countr, %0 ship or vessel of anjekind wal: tofbe seen 01 tae river next morn-
ing!

Thetver... was forced o) Sits banks, and the,crops which were not yet o&!
\{cied, disappeared fronatie face ofthe eapy. ‘1ite forests [near] New Ur-
ans assumed the dreary appeaiy.¢” of wiat'i, the woods over larde tracts
were laid flat with the ground &%

Dunbar estimated that ti = storm spannid twelve miles.and passed directly
over New Orleans. He had the pfespnce of niiwgd to track the curiviiy changing direc-
tions of the wind:

(1]t continued blowing t=om the East or S.E. for two or thre'nours with un-
describable impet@ypsity; after which succeeded all at, 01:¢2/1 most profound
and awful calm, @9/ nconceivably terrific that the stautedvheart... could not
look upon it without feeling a secret horror, as if\3a’ure were preparing to

resolve hersel™ggin into chaos.... [After] S or 6 minttes, perhaps less, the
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hurricane began to rom the opposite point of the compass and very
speedily regained a ee of fury and impetuosity equal if not superior to

what it had befo @ essed.

Dﬁtiml@mbar recounted how dead bodies, which had earlier blown@

>

upstream e Missiszippi’s spmging waters, now s wnstream with such veloc@
that the e mo bornig waterborne. He luded his paper, @

is p@ that i@ar observations a de upon all hurricanes, tor- q"
nadges ana' whirlysinas they will be foun ersally to consist of a vortexb

d
with tral Sp& state of profound calm....*

.§ , originating fr ew Orleans in 1779 and putiished in

tial scholarly jo S, bﬁt new sci-
f tropical stor: to thewt ciplirmf

Ne ns will figure p@enﬂy in the futu

di nes,(rive) its front-line pos vis-a-vis climat

1&coast and other unfurling @onmental dile :
rns @mtinue to affect the daily life of Ne s soc@as an (mng battle c
eet continental and €32 maritime. N Q






