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mer did become ““seasoned” to a new dise:ztse e.nvironment',dbl:lt thsz
were not particularly immune to future epidemics of typh:)}: . ;;::Dn
tery, or salt poisoning. These epidemics recurred for ano e; rt on
~~the annual summer invasion of sa:twater up the James that co
i the Jamestown water supply.
taf;‘;:;: t:l(«::l)s: ertlslationship between environment, disease, al;c(i: ;lnor:
tality in 1607 Jamestown may be stated more ger.1era11y fo; al. 1 es;:)i )
peake estuaries. For our purposes, an estuar){ is an ecologica ut '
wherein freshwater from the land is mixed with encroachmlg1 wat er
from the sea, producing three salinity zones: a zone 0: ffresl-“vﬂ\.':t:r:
with salinity less than .5 parts per thou.sand; a zone of fres water
saltwater transition (the oligohaline), with .sahmt{esf of 5to3p )
per thousand; and a zone of salty water, with sa.lmlty above 3 par;
péi' thousand (includes the mesohaline, polyhaline, and marmef):t
Sediment and fecal material entering an estuary are flushed out o 1lst
freshwater portion, temporarily trapped orlplugged up l;iy tfl;e Ezd
incursion in the oligohaline until a large portion is effen.tua y flus i
downstream into the saltier water. Thus, pathogenic nv'er-borfle :3;
ganisms are least common in the freshwater zone, max;munln ;‘nll e
oligohaline zone, and intermediate in the- me'sohalme anc'l poby ].': ;:E
zones near the estuary mouth. Contamination allso varies by t
side. Left bank contamination exceeds that of th(’? right 1.:yank owing to
the deflection of the salt incursion by the. ear'th s'rot.atlon, Th(;"s gettl)-
graphic distribution of estuarine contamination is, in tl.lrn,f uecthi
correlated with human exposure, infection, ‘and morta.hty TOm &
pathogens of typhoid and dysentery. 26 Mortality also varies seasonally

25. Chesapeake estuaries are moderatelyf str}a‘tiﬁe;d, it.ﬁ.,stg;%tg;r;zalirtgfﬁlea:’::?;
.. ing salty water and overriding freshwater, thu salt .

Isnulrxf‘;:m'?l?:{::rgiesty gf estuaries is discussed in a massive compencfh;ni\éncc;:orngoe Igs
Lauff e.:d. Estuaries, American Association l'or_the Advar.lcemjealljt o ldcw Pr'itcha‘rd
(Was}‘\ingh')n, D.C., 1967). Several articles the;eln :lrl‘-!\ _pt‘e‘rohg:;t‘.’aﬁc‘;:aof Ci;-culation il:l
. : Physical Viewpoint,” 3-5; and his "O vation
C?agizlli’l:t‘:ngé:t.l:gies,‘ ’¥37-44; M. M. Nicholsand R. L. Ellison, SengE:ttggiE?;S:lS
of Microfauna in a Coastal Plain E:‘tuarjlr{".%;ﬁc—liig; ﬁacl':zl ‘}).nL-Avll::l;lege B P,

' -620, which contains the salini . . ri
E?Sr':a’]iﬂ:jtsy?D‘Ei'strib‘l:’ti(m and Circulation in the Chesapeake Bay Estuaries System,” Jourmal

i . X1 (1952), 106-123. _ o

anaZgngI%:sg[i‘srfreisbutio(n of disease organisms within an estuary de_pends or; their cl;(;:l:et
of entr;' the circulation and flushing time of the estuary, and the life expec ;nﬁamr e
disease organisms. Laboratory experiments show that.collfo!'m bacteria, an it cator of
diszase coﬁtaminants, die off rapidly to one-tenth their original popullatu:_n mincgeases
of one half to two or three days. The extent of downstream contamina :;Jn incregses
when river circulation is rapid and the pollutants are flushed downstrea
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with the migrations of the salt incursion. In the oligohaline zone
the probability of infection increases when the saltwater-freshwater
boundary passes by; clinical symptoms and mortality lag behind
during the incubation period, with a normal lag of about one week to
one month. The location of this deadly boundary zone migrates with
river discharge. In the Chesapeake estuaries low discharge usually
occurs in summer, and the saltwater invades the estuary to its land-
ward maximum; on the James it penetrates thirty miles to the vicinity
of Jamestown, where as a result sevenleenth-century mortality rates
should have peaked in July and August. Highest discharge custom-
arily comes in the spring, and pushes the saltwater to its seaward
maximum; on the James the retreat is to Hog Point, where mortality
rates should have peaked in April and May. Within the saltwater
zone, mortality rates should have risen slightly in spring because of
the proximity of the salt trap; however, this zone would have received
tidal flows of fecal material throughout the summer, thus assuring
summer sickness and death. Recurrent epidemics were possible when
population occupied the freshwater-saltwater and saltwater zones.27
Having put forward a geographic model of mortality, I hastily re-
mind the reader of its crudity. The model coarsely subdivides estuaries
into three salinity zones and hypothesizes their variable mortality. A
more refined model might specify the precise concentrations of con-
taminants, as a function of estuarine flushing and of the transport
and the life expectancies of pathogens, and the expected levels of

infection and mortality. The hydrologic information for early Virginia
hardly warrants such refinements.

death. Bostwick H. Ketchum, “Distribution of Coliform Bacteria and Other Pollutants
in Tidal Estuaries,” Sewage and Industrial Wastes, XXVII (1955), 1288-1296; Clarence ].
Velz, Applied Stream Sanitation (New York, 1970), 339-379; Wastes Management Concepts
Jor the Constal Zone: Requirements for Research and Investigation, Committee on Ocean-
ography and Committee on Ccean Engineering, National Academy of Engineering
{Washington, D.C., 1970).

27. The expected timing and location of disease morbidity and mortality rest on
the assumption of “average” climatic conditions and “normai estuarine circulation,
i.e., peak discharge and salt retreal in spring, and low discharge and salt incursion in
late summer. Atypical weather conditions could alter the timing and location of disease
incidence. The timing of epidemics is affected also by physiological factors. The in-
creased incidence of typhoid and dysentery in later summer may have to do with
increased human output of pathogens at that time, Counts of coliform bacteria in the
Detroit River rose steadily in spring, reaching a peak in August; the reasons underlying
this increased productivity are incompletely understood. For our purposes, this in-
creased summer output should produce higher mortality in the landward edge of the
oligohaline than on the seaward edge. Velz, Applied Stream Sanitation, 239-247
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The data for early Virginia afford several opportunities of testing
the geographic model of mortality. For the period from 1607 to 1624,
deaths may be estimated from contemporary statistics and estimates
of population and immigration, which must be handled with circum-
spection. Figures can lie, and early Virginians regularly juggled popu-
lation estimates to suit their purposes. The most probable causes of
death are deduced from colonists’ descriptions of the timing and
symptoms of death and the reasonableness of their explanations as to
the causes of death. The locations of population and of mortality de-
rive from contemporary accounts. Particularly useful is the geographic
census of the living and dead for 1623-1624.

The first question at issue is the relationship of mortality and the
location of population in early Virginia. A chronological survey of the
period from 1608 to 1624 reveals the recurrent deadliness of James-
town summers. When population was concentrated in the town,
mortality rates invariably rose above 30 percent; and when the popu-
lation dispersed, death rates declined sharply.

The first two summers in Virginia were disastrous; the third offered
the first glimmer of hope. As of October 1608 perhaps 244 colonists
had come to Jamestown, and 144 of them had subsequently died.?®
But the death rate fell abruptly between October 1608 and the sum-
mer of 1609, when by the most liberal estimates just 21 of 130 persons
died, including eleven by drowning. This anomaly of survival de-
serves comment.2® Captain John Smith claimed credit for this success,
and rightly so. Smith, though a vainglorious man, was also a sensi-
tive ethnographer.?® He carefully recorded the Indians’ seminomadic

28. In December 1606, 144 colonists went to Virginia; 104 were left by Newport in
June 1607; 38 to 40 survived in January 1608; 100 to 120 immigrants arrived between
January and September 1608; and 60 were alive in October 1608. The mortality rate in
the text is from Irene W. D. Hecht, “The Virginia Colony, 1607-1640: A Study in
Frontier Growth” (Ph.D. diss., University of Washington, 1969), 68; Brown, First
Republic in America, 55, 58-59, 68. Brown's population and immigration figures are
usually accurate, and I rely on them frequently. However, his friendliness toward the
Sandys administration from 1619 to 1624 and its ““democratic” character leads him to
minimize the mortality problem then, while he is excessively critical of mortality under
the crown and under Thomas Smythe.

29. Friends of Smilh claimed that only 7 or 8 died out of 200. Brown shows 130
alive in October 1608; 11 drowned in mid-January, and not more than 109 survived.
Arber and Bradley, eds., Travels and Works of Captain John Smith, 1, 154-157; Brown, The
First Republic in America, 70-71; Philip L. Barbout, The Jamestown Voyages under the First
Charter, 16061609, Hakluyt Society Publications, 2d Ser., CXXVII (Cambridge, 1969},
IL, 411.

30, The full story of Smith’s ecological and ethnographic sensitivity and his appli-
cation of this knowledge remains untold. Arber and Bradley, eds., Travels and Works of
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economy and undoubtedly understood its survival value. In the spring
tbe Ir-1d1ans congregated along the James estuary, subsisting on ma-
rine life while they planted their crops of corn, pumpkins, beans, and
so forth. As summer approached, the tribes dispersed ;nto srr;al]er
groups, residing usually on a hill with a fresh water spring, yet near
the river where they gathered fish, oysters, and crabs. By di'spersing
the Indian bands avoided the deadly estuarine zone, while exploitin '
scattered edible plants and animals during this leanest of s.easonsg
Blft. su‘rvival had its price. The scattered bands were politically anci
m1]1t:ar11y weak. They sniped at their vulnerable, sick, and weak
En'gllsh gnemies, but a summer war of attrition was impossible. As
this flux in Indian power eluded most Virginians, they were terrified
by late summer. Percy fully expected annihilation in 1607, and he mar-
veled that God had saved them by putting “a terrour in the Savages
hearts.”*! Smith saw things more clearly; the Indians were almost
as v.ulnerable as the whites. In 1609 he dispersed his men with im-
punity. Smith also understood the Indians’ generosity in the fall
Then they reassembled, harvested their crops, and gorged them-
ielves. Their full bellies made them charitable, and they brought
Brea'd, Corne, Fish and Flesh in great plentie” to the confounded
colomsts-.32 With the onset of winter, the Indians once again frag-
ment_ed into small bands and migrated upland into their piedmont
hu‘ntmg grounds, where they stalked deer, bear, and other game
animals. Smith’s genius was in placing the puzzling Indian behavior
fmd subsistence strategies into a coherent ecological whole. He real-
ized that the colony’s survival, no less than the Indians’, depended
on seminomadism, at least during the deadly summer se.*;son.
‘ In late May 1609 President Smith scattered the Jamestown settlers
into -the surrounding countryside. His scheme infuriated Captain
Gabriel Archer, who described more than he understood: “Howbeit
when (.?aptaine Argoll came in [about July 10, 1609], they were in
such distresse, for many were dispersed in the Sauages townes,

Captain John Smith, 1, 61-70; i “Virgini

S, S B i e R

gﬁietf f;fgri‘r; Eiartr;ef:::g;ofr :)l(grl:orzi the :‘;ea:r}igercr::c?\eese ::(:E:ezgi:s):pz;i? .lr‘:\;ggg

Smi glff ?'goag;éf‘::&?jgpém Repubﬁf b :::gn_c;c‘) ;ge the summer sickness, and then he

ginia. 22, y Master George Percy,” in Tyler, ed., Narraiives of Early Vir-
32. Ibid.
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living upon their almes for an ounce of Copper a day}i ‘andb[o:l:)essctc;rrz
lived twenty miles from the Fort and fed up‘cm nothing uh y e
eight weekes Space.”*? Smith’s scheme of dispersal, thoug retirfd
nant to Argall, was the wisest to date. But the scheme Zn(z:(;gri\mmi-
opposition in August with the arrival o.f between 185 a'n i
grants. Smith was able to dispatch a third of the colonists to Na e
mond on the south side of the river in the saltwater zone and anothe
third to the freshwater zone at the falls near the }_1ead of .th? ]sl:ntt:s;
But the rest stayed in Jamestown, assuredly against Smlths1 e_stes
judgment. Predictably, sickness ravaged 100 Jamestown :ouomfwjr
and 50 died by October. Yet at Nansemond an‘d at the. : :1 .
sickened and none died. Indian behavior had given Smith the key
to life in the James estuary, but this precious knowledge was s:;otn
lost. He was relieved of the presidency in C?ctober .and recli'urne e(:
England; with him went the schemes of seminomadism an s;r::;th
dispersal. The colony once again clustered at Jamestown, an
ver the settlement. ' .
h“gfh};zzr..ygmith-s departure and Thomas Gate?'s afnva'l’ }Ir;‘ Mac):
1610, the colony experienced the infamous “starving t}me. t.et.a
counts of hundreds starving, of cannibalism and o_ther mhumatr.u 1es1:
have proved irresistible. But these accounts are biased, sensa 1c:in?ts
ized, and exaggerated. They have warp?d the death'ratef an e
causes out of all proportion and have diverted atte.nh;n r?r? f
summer epidemics. In the first place, the death toll in the winter 0
1609-1610 was much less than is usually assut.ned. The most coTnnEloln
efror has been the belief that 490 to 500 immigrants came-e tod\{lrg;ua
in October, with just 50 to 60 surviving when Gatfzs amrive m} tiz)r:
1610—meaning that over 400 died.3s In fact thc? Virginia popu‘:\h -
in October stood at 250 or less, and after Smith departed wi
f f , XCvi.
3 Big n ?;?;’éii’ai‘i‘f;im";'i;‘u‘;”fiﬁi;”i_ﬁé'ﬁif.;;{é’iﬁ’i?’:{f"s;in:s suaegy,
and so.i conclude that his opponenis were responsible for the rgt:m tg t : %\;':.e t}g
summer’s end 1609 the population stood at 250. Louis B. Wright, ed., 2

Virginia in 1609: Two Narratives, Strachey’s ""True Reportory” and Jourdain's Discovery of the
ille, Va., 1964), 83. . )

Benn;; ”T{\?"‘a;tl:rt\rtfrs\;ﬂ]fi;neais embldded in Virginia’s historical ‘liore, eml:-a‘c(lel:% :zfg;
ing fr i d Morgan's sophisticated research, Ye .
thing from AAA Guide Books to Edmun ed researcn, X

i i ted. Proponents of the starving
and less dramatic explanation may be suggested. Prof et O e o 1605, 1610;
in t 490 to 500 immigrants reached Virginia betor )
ao:fl“n;gu;gt;hﬁo arrived, ﬁnding‘:bout 109 survivors, making a tot;ldof %9]4 ::e?‘.:,tg;vﬁsi:
fitsyStrachey’s estimate, 300 sounds about 1;g7ht1;0301(;f2 tl;;;r)t 3\1& enac;;es stown In
1609 (Brown, First Republic in America, 97, 109, 11217 72 0 °S .
?dl;gu]sglo, 10(0 were alive. Wright, ed., Viyage lo Virginia: Tuwo Narratives, 82-83, 115
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unruly youths, 220 colonists remained. At least 15 of them were killed
by Indians, and 25 to 30 others returned to England, leaving 180 in
the colony.?¢ When Gates arrived in May, he found 40 men in good
health, along with President Percy, at Point Comfort near the mouth
of the James. And at Jamestown 60 ragged men dragged out to meet
Gates.” In other words, 100 survived the winter, 15 were killed by
the Indians, and 80 died from other causes.

Was starvation the cause of death? Enemies of the company and
of Sir Thomas Smythe’s administration placed the blame on starva-
tion resulting from inadequate provisions. Purportedly, “famine com-
pelled us wholly to devoure those Hoggs, Dogges and horses that
weare then in the Collony,” along with vermin and human flesh.38
Yet there are serious inconsistencies surrounding the “starving time.”
Gates reported that 600 hogs were destroyed, which at conservative
dressweights of 50 pounds per hog amounted to 30,000 pounds for
200 colonists or less—or about 150 pounds per capita during the
seven months.** And supplemented by 500 chickens, seven horses,
dogs, rats, snakes, and other vermin, the colonists’ diet seems suffi-
cient to have warded off starvation—even without human flesh.4°
Gates offered a different interpretation. He noted that Powhatan
stepped up hostilities, confining the colonists to Jamestown between
October and May. Some of the colonists were murdered, others fled,
“and most by drinking of the brackish waler of James Fort weakered
and endangered, famine and sickness by all these means increased.” 4!
Brackish water, probably contaminated with typhoid and dysentery,

is implicated once again, but this time in winter. One source of salty

36. Brown, First Republic in America, 97, 109, 112-113. Despite his careful analysis
of mortality, Brown is anxious to blame Captain Smith and the company and so he
accepts the thesis of starvation promulgated in ** ‘A Trewe Relaycon”: Virginia from 1609
to 1612, Tyler's Quarterly Historical and Genealogical Magazine, 111 (1922), 264-270; “A
Briefe Declaration of the Plantation of Virginia duringe the first Twelve Yeares . . . ,”
Colonial Records of Virginia (Richmond, Va., 1874), 70-73; William Stith, The History of the
First Discovery and Settlement of Virginia, being an essay towards a general history of this
colony (New. York, 1969; orig. publ. 1747), 108-117.

37. Percy’s abandonment of Jamestown for the healthier Point Comfort site was
pragmatic, but not the most heroic of gestures. Wright, ed., Voyage lo Virginia: Tiwo
Narratives, 62—-63.

38. “A Briefe Declaration,” Colottial Records of Virginia, 71,

39. Gates's comments are excerpted in Wright, ed., Voyage to Virginia: Twe Narra-
tives, 99; also, Strachey’s remarks, ibid., B6-87.

40. Gates’s hog estimate was confirmed by Smith. Ibid.; Arber and Bradley, eds.,
Travels and Works of Captain John Smith, 1, 167.

41. The tragedy was also blamed on "idleness,” perhaps the result of salt intoxica-
tion, Wright, ed., Voyage o Virginia: Tiwo Narratives, 98-99.
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water was, of course, shallow wells, tapping brackish aquifers con-
taminated by pathogens percolated downward into the ground water.
Another possible source of bad water was the river, contaminated
during the severely cold winter of 1609-1610. Climatologists have
observed that cold temperatures and subsiding air depress rainfall. A
cold, dry winter—common in many parts of the mid-latitudes during
the late fifteenth and early sixteenth centuries—would have lowered
river discharge and delayed the retreat of the estuarine salt incursion,
fecal material, and sediment from Jamestown.42
We cannot say conclusively that typhoid, dysentery, and salt poi-
soning were the principal causes of death in that winter; however, we
can suggest that the case for massive starvation is far from proven.
For instance, the mortality rate of 44.4 percent is much lower than the
rate usually suggested by proponents of the “starving time.” Starva-
tion appears dubious given the livestock available to be consumed in
the winter. Moreover, the mortality rate is very similar to expected
and observed rates of death from typhoid and dysentery for 1607 and
1608. Finally, winter mortality in early Virginia was rare except in
extremely severe winters (for example, 1607-1608 and 1609-1610).43
Cold, dry winters and estuarine hydraulics could have produced a
contaminated water supply and epidemic typhoid and dysentery in
the so-called starving time.
With the arrival of Lord De la Warr in June of 1610, Jamestown was
retained as the colony’s center. In mid-June 350 people were alive,
the sickness began one month later, and 150 (43 percent) had died by

42. For 17th-century climate, see H. H. Lamb, “The History of Our Climate:
Wales,” in James Taylor, ed., Climatic Change with Special Reference to Wales and I!s Agri-
culture, Memorandum no. 8, University College of Wales, Aberystwyth (1965), 1-18.
C.E.P. Brooks, Climate Through the Ages: A Study of the Climatic Factors and Their Variations,
2d rev. ed. (New York, 1970), 359-378. The extremely cold winter of 1609-1610 is noted
in Brown, First Republic in Amerien, 113. Salty water at Jamestown in 1609-1610 would
explain the presence of water too cold to wade in for oysters, yet unfrozen because the
salt incursion lowered the freezing point. “A Briefe Declaration,” Virginia Col. Records,
71. Twentieth-century records of the James River provide evidence of winter discharge
falling below late summer levels. However, salinity records are too recent and spotty to
indicate a winter saltwater incursion. Virginia Conservation Commissien, Susface Waler
Supply.
ppfé. Arber and Bradley, eds., Travels and Works of Captain John Smith, 1, 23, 98. Brown
estimates that 57 of 110 colonists died between January and April 1608 and that 25 of 83
died between April and October 1608, The winter mortality of 52 percent exceeds
slightly the 44 percent rate (80/180) for the cold winter of 1609-1610. Brown, First
Republic in' America, 57; Arber and Bradley, eds., Travels and Works of Caplain John Smith,

11, 398, 407, 434.
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the end of the summer. By April 1611, 50 more died.*® Colonial
leaders strongly suspected the Jamestown water supply as the cause
of death. Gates and William Strachey stated as much, and Gates and
De la Warr, on their return to England in the fall of 1610, communi-
cated their fears to the Virginia Company leaders.*s }e;mestown’s
days were numbered, or so it seemed.

. The establishment of a heaithier town site took time, and meanwhile
the summer death continued. Thomas Dale arrived in Virginia on
May 22, 1611, with 300 colonists, bringing the colony’s strength to
480.*¢ By mid-June, Dale had chosen a new town site—the falls at the
head of lhc.e James—but building did not commence until September
The‘ co_lomlsts spent the summer in Jamestown, with the sickness-
beginning in early July. A few days later Dale instituted martial faw,
but tough discipline did not thwart disease. At least 240 of thé
colonists became so sick that they could not work.4? A death toll of
about a third of the population, or 160, would be consistent with
summer mortality and with later population estimates. At summer’s
end in 1611 the colony's population stood as follows: Dale’s 320
survivors, plus 300 immigrants brought by Gates in August, all of
whom ‘were evacuated to the healthier fails site, and 62 brou’ght by
Argall in late September putting the colony total at 682—a figure just

slightly below the 700 estimated for early 1612 i i
o & arly by a Spanish prisoner

44. Gates withdrew from Jamestown with 200 j
T in June 1610. The 40 oth i
&(z’mfgertl ;)1&::::? ‘_wverg ngtthll;gl&tded in this count. The colony thus nu?nb:::: t?l?lgut‘c:
. rrived wi men, putting the colony at 350 to 390 i
were heartened when De la Warr announc rovision for 400 men for et
ed he had provision for 400 f
year. They would have been less cheerful if De Ia Wi 7 to 300 Imeni.
‘ . had brought 200 to 300 immi-
granls, as is sometimes asserted. Wright, ed., Vo ?HV‘ inia: T i 115
Brown, First Republic in America, 116 1528'1 {_13%; Richard L. Mortun, copoes &2 115;
n, . » 116, 128, 134-139; Richard L. Morton, Colowial Vireinia:
The Tidewater Period, 16071710 (Cha i 5: Hecht, “The Vi .
. el Hill, N.C., 1960), 1, 27-28; Hecht, * irgini
Colony, 1607~ 1640 171 p - 1960), 1, ; Hecht, “The Virginia
Quarte¥1’y,_269—270. 330; **'A Trewe Relaycon”: Virginia from 1609 to 1612, Tider's
45. For Strachey’s insights, see Wrigh irgini i
82—8;3; Morton, Calonial Virg?nia, I, 28-2';IB oed. Yoege to Virginia: Tioo Narratives,
6. In March 1610, 150 were alive; 30 arriv
2 live; ed soon after, and Dale b, ht i
r;fui’él])}s;z :soeta}(:’f 420. Brc!wEn, First Republic in America, 138-139, 149, R;;) :}?e Hion?c::
of the Present Est irgint ai i .
& ofj;mé. 612 (et 12;:5!;?' o{é(./irgmm, and the successe of the affaires there 8ill the
- Brown, First Republic i America, 149-155: M ial Virgini
! d . -153; Morton, Col, -31;
g:o:‘v;énc;euecs{r;tu&l t.?_e United States, 1, 506-507; Dar:e?tn B. oRO:t‘:iarrg't"’;{l:; ll\.’?:f;glr:::la;
y and lts Military Regime,” in Darrett B. Rut Dominion:
Jor ngmas Perkins lAbemeHry‘(Charlottesville, Va., 196:5??-82%'.' The Old Dominion: Fesays
. Brown, First Republic in America, 156, 172; Arber and Bradley, eds., Travels and
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Rome was not built in a day, nor was Henrico, the new town at
the falls. Construction began in the autumn of 1611 and continued
through winter. But the schedule was interrupted by spring planting
in 1612, and fuil-scale settiement of the new town awaited the end of
the harvest. My guess is that the majority of colonists spent the
summer of 1612 at Jamestown. The mortality figures suggest as much.
According to the Spanish prisoner Molina, 350 died out of a total
population of 700. Molina’s report appears accurate; 700 colonists
seems about right for the spring of 1612. Molina, however, gives two
estimates of the survivors in May 1613—either 305 or 350. The death
rate for 1612-1613 was probably 50 percent or more.*®

With the establishment of Henrico and the general dispersal of
population between 1613 and 1616, early Virginia enjoyed its healthi-
est era. By 1614 Jamestown had dwindled as the colony’s center, and
the population shifted toward the head of the james River. Rolfe’s
description of settlement in 1616 revealed that Jamestown contained
just 19 percent of the colony population, and just 32.3 percent resided
in both the oligohaline {Dale’s Gift and Jamestown) and the saltwater
(Kecoughtan). The remaining 67.7 percent occupied the freshwater
zone at Henrico, Bermuda Nether Hundred, and West Sherley Hun-
dred.50 Mortality was rarely mentioned in the contemporary cotre-
spondence Or accounts of these years, and for good reason. The
population in May 1613 consisted of 305 to 350 persons, and by May
1616, 45 immigrants had arrived and 351 colonists survived.5! The
mortality rate had declined sharply. Assuming no natural increase,

Works of Caplain John Smith, 11, 509; “'Letter of Don Diego de Molina, 1613,” in Tyler, ed.,
Nurratives of Early Virginia, 220, 223-224,

49. As late as May 1613, Jamestown contained almost haif of the colony’s popula-
tion and Henrico only a third. The pattern surely changed by the summer of 1613.
+Letter of Don Diego de Molina, 1613, in Tyler, ed., Narratives of Early Virginia,
223-774;, Hamor, A True Discourse, 32. Dale’s letter of June 1614 is enlightening.
Although his obligation in Virginia was complete, he believed the colony was in
“desperate hazard” Abandoning her might reflect on his reputation. Perhaps, oo,
Dale had to endure anather summer to see if the healthy year preceding (1613) resulted
from his settlement policies or from dame fortune. Hamor, A True Discourse, 51-59.

50. John Rolfe, A True Relation of the state of Yirginia iefte by Sir Thontas Dale, Kright,
in May lnst 1616 (New Haven, Conn., 1951), 33-41; Hamor, A True Discourse, 26-33;
Charles E. Hatch, Jr., The Eirst Sevenleen Years: Virginia, 1607 -1624, Jamestown 350th
Anniversary Historical Booklet, no. 6 (Williamsburg, Va., 1957), 32-33.

51. Brown, First Republic in America, 220, 224, 129, Hecht, “The Virginia Colony,
16071640, 332. Writing in 1614 about the martial law invoked in 1611, Hamor de-
fended Dale’s measures, “for more deserved death in those daies, then do now the
least punishment” Healthful conditions had marvelously reformed idle and factious
Virginians! Hamor, A True Discourse, 27.
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:;;e \:l;-g['mia population either held steady or declined at a rate of
> c;go u1t t;np:f:;l}::- per year—an astonishing annual mortality rate
N "lt"lhe marked 1m|_:;r0\.:ement in n.lortality rates following the redistri-
ution of. population into healthier freshwater environments is con-
élstent with the model used here; however, the causal role of dispersal
is clouded by a simuitaneous reduction in immigration Theplatte
sxplanat_ion for declining mortality is favored by propor;ents of th;
seasoning’’ thesis. They maintain that mortality rates among immi-
grants were very high, but fell sharply among the survivofs who
were "seasoned’’ to the Virginia disease environment. The sea’soned
izrvwors were less susceptible (immune) to disease in future years.
n alternative hypothesis, and the one favored here, maintains that
seas'oned colonists were nearly as susceptible as newcomers to ty-
ghmd, dysentery, and salt poisoning and that their vulnerability can
e d.ex.nonstrated for the period under discussion. Immigration to
V:rsmm came to a virtual standstill in the summer of 1611. The sea-
soning thesis would posit a sequence of high mortality rates in that
suml;'ner,‘ the survival of seasoned colonists, and a sharp mortality re-
ductlf)n in t.he summer of 1612, In fact, we have shown that mortj;lity
remained high in both summers. Death rates dropped dramatically in
1613, after‘the Virginians shifted their settlements into the freshwater
i?;ei;fnvl;ronment and location were the decisive factors lowering
largelyl?:r elt::;zt:'r;zlﬂ?u and 1616; immigration and seasoning were
The healthy era, 1613 to 1616, was the product of a lengthy and
painful process of environmental learning and adjustment Theythree
years from 1607 to 1610 were spent enduring death and ide-ntifying its

52. Seasoning was al once a well-recogni
2 oning -recognized process in Virgini
;—:I::l:; n:;:::: snee,e;e:, trea Imfnft of individuals. By exposing the iﬁ?ﬁfﬁﬂﬁ taot‘::'tef:z{ic?tf
€ vironment, future susceptibility w. d
fine for self-immunizing or debilitati son e tacileny ysemens
| r itating, diseases such as malaria, baci
paratyphoid, but curative medicine worked mi e e e,
: > iserably on non-immunizi i
:le“xs-::;;sé:a::}::f?l: r:.o ;?iese 1t:|]1:seefa5es brought death year after year. Tl;glzolﬂlg); e;’lfztlt?::
¢ ; . at leas ore vaccines and antibiotics, was th i i
3::1 gi S‘T:;'E;:;.Z?tal Rodl:)gcation or avoidance. Since Virginians ;':::v;:::::l::dtg
] ine, the best course was to avoid th A i i
the seasoning process and the role of iai R Ny
t laria is Darreit B, Rutm i
Of Agues and Fevers: Malaria in th i D, A Se Xt (167
: Early Chesapeake,” WM(Q, 3 .
31-60. Blanton, Medicine in Virgini P b y A R
“Blanton, ginia, 37-41; Colonel P. M, Ashb :
A Medical History of the Conguest of America, ed, Frank D. Ash};lun:r; ?ﬁeiﬂ:}:&f :’:l);?lgrj

118-123, 159-160; Duffy, Epidemics i ; .
Disense, 26. utfy, Epidemics in Colonial America, 214-218; May, Ecology of Human
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geographic pattern and its causes. By the spring of 1610 colonial
leaders had associated death with the water supply and the james-
town environment. They persuaded the company in London of this
pattern by the fall of that year. Implementation of a new settle-
ment distribution consumed the next three years from the winter of
16101611 to the fall of 1613. During these years Dale reconnoitered,
chose a site, began construction of Henrico, cleared land for crops,
and instituted an aggressive Indian campaign. Thus, in seven years
the company had perceived the solution to summer mortality, and
Dale worked swiftly toward that end. But the resettlement scheme
was greatly facilitated by the Indians. Dale’s provocative encroach-
ment into Powhatan’s territory at the head of the James met little
resistance from the chief. Perhaps Powhatan’s advanced age and the
capture of his daughter Pocahontas tempered his retaliation, but his
mysterious behavior suggests intrigue. The chief remained incom-
municado from May 1613 to March 1614, and he removed his quarters
from the James to the Pamunkey River. Is it not possible that Powhatan
had his hands full with the hostile Monacans on his western flank,
and until they were subdued, he temporarily conceded Dale the
James River head? Whatever Powhatan’s motives, the English colony
profited from his passivity.>?

When Dale left Virginia in the spring of 1616, he felt confident that
the colony would endure. The mortality problem had been solved by
diminishing Jamestown’s importance and locating the settlements in

" healthier zones. With sickness and death on the wane, the healthy
colonists produced a surplus of food. Trade relationships altered.
Formerly the colonists begged, stole, or traded for Indian food; now
the Indians came seeking the colony’s corn.5* Healthy conditions
continued through the summer of 1616. There were no reports of
widespread mortality, and the colony probably contained 335 to 351
colonists. But with the arrival of a new governor in the spring of 1617,
all of Dale’s insights were abandoned, to be painfully relearned.

53. Hamor, A True Discourse, 54—55; William Strachey, The Historie of Travell into
Virginia Britania, ed. Lauis B. Wright and Virginia Freund, Hakluyt Society Publica-
tions, 2d Set., ClIl (London, 1953), 105-106; Nancy Oestrich Lurie, “Indian Cultural
Adjustment to European Civilization,” in James Morton Smith, ed., Seventeenth-Cenfury
America: Essays in Colonial History (Chapel Hill, N.C., 1959}, 33-60; Wesley Frank
Craven, White, Red, and Black: The Seventeenth-Century Virgimian (Charlottesville, Va.,
1971), 46-50,

54, Rolfe, A True Relation, 36.
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(_30vernor Samuel Argall was not one to learn from his mistakes
This was the same Argall who earlier had condemned Smith’s dis:
persal of colonists in the summer of 1609. As governor in the sprin
of 1617, Argall was again appalled by the state of the colony ancgi
Jamestown where “he found but five or six houses, the Church
downe, the Palizado’s broken, the Bridge in pieces, the Well of fresh
water spoiled; the Store-house they used for the Church; the market-
place, and streets, and all other spare places planted with Tobacco:
-+ . the Colonie dispersed all about, planting Tobacco.”5% On June 9
Argall wrote the company that he liked “James Town better than
Bermudas 40 miles above it, [and] will Strengthen ijt.”’56 Argall must
have s_ucceeded in realigning settlement, for that summer a great
mortality ensued. Death struck 105 to 115 of the 415 colonists gand
suddenly the mortality rate had risen from almost nil to 25 percént 57

The realignment of settlement begun by Argall and conﬁnut;d
under the Sandys administration was one of the principal causes of
death .until 1624. The hard-won knowledge of the environment and
the adjustments made between 1607 and 1617 were abandoned. Be-
tween 1617 and 1623, 36 new settlements dotted the James esh.xa
fmd 13 of them occupied the oligohaline and the saltier water. 5 Mo?z
important, population shifted into the lower estuary, and Jamestown
was reaffirmed as chief city and center of government, The extent of
realignment is revealed by the census of 1623-1624, and by the
records of deaths from the massacre of March 1622, l;oth of wzhich
help provide a more accurate picture of population distribution from
1618 to 1622 (see table 1).5% These sources show that 72 percent of the
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