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ABSTRACT

A study of the occurrence of shipwrecks and related artifacts was
conducted for the continental shelf area, northern Gulf of Mexico, from the
fio Grande River to the Florida Keys. The period of consideration extanded
from 1500 A.D. through 1945 A.D. Putljished and unpublished repostsof losses and
locationa of known wrecks wereutilized slongwith charts and maps. From this data,
a listing of 1,904 reported losscs anc/or known wrecks was compiled, with
a4 basic data sueet for each wreck, It 1is estimated that the tstal number
of significant wrecks in the study ares 1is between 2,500 and 3,000.

The nature of shipping, the character of the vessels, sailing
practices in use, and routes were conaidered chronologically, with dis-
cussion and prasentation being grouped into four perioda as follows:

1) 1500-169% A.D.; 2) 1700~1819 A.D.; 3) 1820-1865 A D., and &) 1865-
1945 A.D.

Of the total shipwreck population, approximately 70 percent date
from the 19th and 20th centuries. The remaining 30 percent, the wrecks from
the 16th, i7th, and some from the 18th century, of er data which, unlike the
infermation from more recent wrzcks, may he unavailable from any other source.

It is estimated that approximately two-thirds of the total number
of wrecks in the northern Gulf are within 1.5 kilometers of the coast.
Another 500 wrecks probably lie between the 1.5-kilometer and 10-kilometer
line. For the most paru, wrecks are associated with approaches to seaports,
straits, shoals, or reefs and along well established sailing routes.

Ta addition to shipwrecka, there are a number of danger zones on
the continental shelf where hazardous materials such as bombs, missiles,
and other ordnance are known to occur. Other areas have been uced for

waste dumping and may have concentrations of modern artifacts.

1v



Curtent techniques employed in subaqueous cuiltural regource survays
are digcussed ard evaluated. These include remote-senaing toola such as
ragnectometers, side-s.an fonars, and sub-bottom profilers. Recommendations
for intensity of survey effort in the study sreas are made in a comparion
map volume. Zones ate identified based on probability of culture Tegource

occurreace, and intensity of survey effort la related to the various zones.
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INTRODUCTION

Since shortly after the discovery of the New World, whan the first
vessels of the Spanish explorers entered its blue~green waters from the
south, tha Gulf of Mexico has served western man not only as & highway
along which he could travel and transport the goods and merchandise of
comperce, but also as a surface over which the aexchauge of ideas has con-
tinually taken place. Since 1520, the vear of the earliest shipwreck known
in the Gulf, veasels of va.lous types and nationalities and their cargoes
have baen lost to storms, cther marine hazards, and hostilities in apd along
tke shores. These losmes steadily rose as commerce in the Gulf increasad
through the periods of colonization, expansion, und induatrialization, until
the period in tha late nineteenth and early twentieth centuries when ths ton-~
nage of mechanically-powered vesgela surpassed the tounage of sailing veasels,
and improved aids to navigation and broadcast storm werniugs reversed tle
trend (Clausen and Armold, 1974).

Due primarily to incomplete and often inaccurate historicel records,
the exact number of wrecks which have occurred in the Gulf of Mexico over
these four and a half centuvies will pever be known. We do know, however,
that the number of missing vessels is in the thousands, as Volume IV of
this rcport testifies. More important than any attempt to quantify the num-
ber of wrecks ia the growing realizatiom that the shipwreck population con-
stitutes an important cultural rescurce deserving of protection.

As targets for arcneological research, shi-wrecks have an imporcant
advantage vver the majority of sites on land. This advantage, often re-
ferred to as "the timi capsule effect, stems from the following two factors.

First, the generally violent circumstances surrounding the demise of mnst

A



vessels insure that a broad :ross-sectional sample of material culture

of the period w.ll be fsolai=d at tha wreck site. Secondly, through stvi-
{stic analysir of the artifucts ~r uae of cother evidence t5 determine the
nationality ani period of the wreck, fellowed by thorough, primarily archival
historical renearch. this cultural sampie can often be temporally placed to
the day, cecsaionally the exact hour, that the sample was {soiated (Clausen,
1967). By contrzst, sites on land typizally exist for perfods of from sew
eral yveaars to, in some cuses, hundreds of vears, often with considerable
selection >f the surviving artifactyal sample through re-use. Habitation
sites, parsiicularly towni, have a tendency tc drift spatially, often threugh
auch siw;le and relatively unpredictable mechanisna, Consequently, the
longer ;ites have existed, the more difficult it becomes to clomely date
materiils or other teatures associated with thes, and the less valuable

they are as indicators of change {Clausen and Arnold, 197.),

The investigation of shipwreck sites by underwater archeslogiats is
inalogous in some respects to the Federal Aviation Adeministration’'s investi-
getions of airline crashes. Although FAA inspectors usually liamit cheir
efforts to determining why and how an airliner was lont, the same care is
taken in gathering and recording the location of each plece of evidence from
the site (because of the information an analysis of the inter-relationship of
the parts to the whole might reveal) during both types of {nvestigations.

To go a step further, the reader can appreciate the depth of knowledge cf
our own culture. technology, and history that could be gleaned by an in-
depth analysis of a modern aircraft, its equipment and ilostrumentation, ip-

cluding the electronics and the personal remains aid possessions of the



pasaengers and crew by, for example, 8 hypothetical future archenlogiset
or intereetad visitor from elsevhere in the galaxy. The analogy here is,
of course, that the wreck of an ancient ship 1s related to its culturs and
time in much the same vay a crashed modernairliner 1s to ours. Both had a
broad purpose of communication and trade, Both transported passengers and
required a somevhat specialized crev to operate the craft. Both contain
4 aignificant, although admittedly somevhat biased, sample of the material
culture of their respectivs perioda.

Although survival of materials in undervatrer wreck sites is selective
in favor of non-organic, relatively dense substances, surprising instances of
Preservation have occurred. Por exanple, pages of & book with legible print
survived more than thres centuries in a wreck off the sastern Plorids coast
(Harnatt, 1965). Prom .he Vaes, an early 17th cencury Swedish vessal, the
hull of which was raised largely iatact from the bottom of Stockholm Harbor,
Ware recovered res chests containing such perishabla items of apparel as hats,
Sweaters, troucers and shces, and even identifiable foodstuffs (Franzen, 1966).
Moreover, thesc artifacta which do survive are often in a condition unequalled
at coeval archeological sites on land, since they are taken from the handa
of man unbroken or before their useful life hes ended. Occasionally, materials
«Te present which, because of ‘heir muncane character, are passed over entire-
iy in th= literature and collections of the period (Clausen, 1967). As examplea
of all of the above, archeologists have found hafted tools ~- hammers and hatch~
ets ~— with large portions of their handles remaining, intact spirit bottles,
and wooden packing cheats for lead shot and ailver coins recovered from a
250~year-old Spanish flagship off the Florida coast. More recently, a chest
from a Spanish wreck lost in 1733 containing individual packets of perfectly

preserved awls and sail makers' needles was found (Clauasen, 1975},



This time-capsule effect and the condition of artifscts from wreck
sites described above, {n cenjunction with the substantial number of veg-
sels lost from the period of discovery through the present, create a con-
tinuous series of tightly dated sites covering, In the case of the Gulf,
cver four and a half centuries through which man» aspects of the cultural
development of the western world can be triced. For this rearon, the ship-
wreck population in the Gulf of Mexico ronstitutzs a valuable, although fin-
ite and non-regenerative, tesource for th. studv and comprehension of the

development of our present culture (Clauwan, Saltus and others, 1974),

Statement of the Problem

This section of the culturul regources survey of the northern Culf of
Mexico discusaes the apatial and tempcral distribution of historic vessels,
midsile, and other artifacts in the study area. Although emphagis has been
on the location and identification of shipwrecks on the continental shelf,
such areas as gunnery ranges, missile impact areas, dumping grounds, and sufe-
ty fairways have also becun identified. These latter areas are the only re-
cognized zones which concentrate artifacts or which contain known dangerous
objects which are hazardous for recovery. A map has been devised which
shows bands of shipwreck probability. The hazardous areas appear on cur-

rent Coast ard Geodetic Survey charts.

Survey Design
During the design phase of tbis project, it was cecided that a com-

pilation of shipwreck information based primzrily upon secondary sources
would be sufficient in terms of aite distribution and density to adequately
identify the thecretical boundaries between zomes of relatively high and

relatively low occurrence cf historical-period shipwreck sites within the



Gulr of Mexf:o. On the basis of this Judgement, the cultural resources
atlas (Volume III) of this report was compiled; as planned, the distribu-
tional data from it was ut{lized to Justify the delinestions made and to
reach certain other conclusions relative to the shipwreck popularion in the
Gulf which are presented in this teport,

To simplify the collection of data on shipwrecks, the survey vas re-
stricted to the predetermined region of the coastal zone and the adjacent
waters of the northern Gulf of Mexico from the Mexican border to Key West,
Florida (Figure 1). Within this area, shipwreck references and sites €ncoun-
tered in the course of the durvey were ircluded or excluded on the basis of
the folloewing general criteria.

1) Known and referenced sites within the survey area in the Gulf and

along its shore were naturally fncluded.

2) Included on the basis of probability were vessals leaving Gulf ports
above latitude 26°00'00" North for ports on the east coast of the
United States, Naesau, Caribbean ports, or Europe and reported
"loat in the Gulf," even though in some portion of these, eapecial-
ly in the case of Engligh vessels, this reference may have teen to
the Gulf of Florida (Straits cf Florida) rather than the Gulf of
Mexico.

3) Versels bound out of these same ports and reported in the raference
as simply "lost in the Florids Keys" were included on the basis that
the generszl route followed by these craft lay toward the Dry Tortugas
or the Marquesas and then along the balance of the Florida Keys east-
vard to longitude 80°30'00" West, the eastern boundary of the survey
area. A relatively large, though at present unlkmown, quantity of

these loages would have occurred within the BUTYeY area.
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4)

3)

English vesaels bound from Jamaica or Honduras to porta on the
eagtern seaboard, England, and elsewhere in Europe were included
if the reference einrly indicated the area of loss as "the Florida
Keys." A very high percentage of these vessels, after reunding

Cabo San Antonlo on the wst end of Cuba, did not follow the Cuban

coast eastvard (a virtually impossible task during certain periods

of the year due to the northeast trade winds) pagt Havana a1i thence
past Cay Sal cr Double Headed Shot Keys to the Bahama side of the
straits. Many turned north, hoping to do ome of three things:

1) eight the Tortugas, 2) come on scundings west of those ialapds,

or 3) more dangerously, coma on soundings between the Tortugas and
the Marquesas Keays, and then proceed either up the Florida east cosaat
or tack between that coast and the Bahamas. A relatively high pro-
portion of the losses of vessels following this course can be arpect-
ed to lie in the lower or western Keys, which were included in the
survey area.

In dealing with the more-or-less fragmentary secondary references
{some of their shortcomings will be comnﬁnted on later) and acme
primary sources relating to the loss of Spanish ships, vessels were
considered lost in the Gulf if they were en route from Vera Cruz and
Campeche to La Havapa or from New Orleans, Pensacola,or other Gulf
ports to La Havana. and the source indicated that they had simply
been loat "on the coast of Florida" or ™n the Plorida Keys.," The
general course for these vessels lay along much of the Gulf coast

of that state, and their passage out of the Gulf into the Straits of
Florida toward La Havana seldom deviated too far from one side or the

other of the Dry Tortugas, an area of proved hazard to shipping.
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6) On the other hand, without more apecific information than the
reference "lost in the Florida Keys," English, Spanish, and Ameri-
can vessels bound sut of Havana for thege same ports in North Ameri-
ca and Burope were normally exclyded from the survey. In thr case
of the English and American ships, they most often attempted to
come within asight of the Florida Keys at 1 much higher latitude
(In the vicirity of the Cape Florida - Cayo Tabona, now Tavernier
Key, area). Romans (1775) gtates in tﬁe 1770's that nine qut of tan
veasels bound from Cuba (notth) up the Gulf of Florida heave in aighe

cf the Cape Florida aresa, and beacause of thig, nine of ten chat are

lost coming on that course are lost here. The Spanish veasels leaving

Cuba attempted to heave in also, although perhaps at a somewhat lower
latitude. The vast majority of these losses in either case could be
expected to fall east of lomgitude 80°30'00" West, the eastern bound-

ary of the survey area.

Survey Limitations

Both the data assembled here and the conclusions reached in thia effort
4rs predently unteasted; in tarma of Project goals, the results define tﬁe
probability zones of shipwreck occcurrence and, thus, appear satisfactory.

It would be indefensible to present this information without pointing out
aowe of its principal shortcomings and some of the problems that were encoun-
tered in amassing it.

References to shipwrecks, specifically to locations, have a tendency
to be characterized by a certain vagueness. This ie primarily attributable
to the easentially featuraless medium whick the zeas presents., Man haa only

recently, with the inventiox, developm:it, and general adoption of electronic



8ida to navigation, such as radar and various radfo~positioning equipment
such as Loran, come to gripe with the problem of knowing with accuracy the
location of a vessel at sea under virtually any condicions. Prior to the
advent of these devices, including radio, and befor: the incroduction of
chronometers, navigation was carriec out through what might be described as
"latitude and check-point-oriented dead reckoning."

¥ar. has for centuries been able to determine latitude with instruments
such as the astrolabe, quadrant, and sextant with reascnable accuracy. Any-
one even reasonably adept with a sextant can, with some experience, determine
latitude -~ usually to within a winute (1/60 of a degree = 1 nautical mile)
under teasonable conditisns. Such was net the case, however, with lorgitude;
naturally, beth sets of coordinates are necessary to locate oneself with any
degree of accuracy on the open sea.

The possibility that longitude might be determined at sea through the
use of some form of timekeepet was first advanced by a Flemish astronomer in
8 work on nav.gation published in the first half of the 16th century. There
was no means, however, in that day, and really for centurieg after, by which a
suificiently accurate marine timekeeper could be constructed. The technology
simply was not svailable. It was not wntil after 1750 that anything approach-
ing an accurate mechanism was developed by the British, snd really not until
the 1780'a that serviceable chronometers appeared on most large vessels at
Bea.

The inability to cetermine one's pisition with any great ACCUuracy on
an east/west axis, which prevailed for several centuries after the discovery
of the Naw World, is the principal resson behind the strange shapes of the
land forms found on early charts and maps of this hemisphere. The latitudes
of cities, headlands, and other pointa important to mariners could eagily be

determined, but their location east to west could not. A3 a consequence, there



are maps of Florids, for exampie (which now practically any Junior-high
student in that state can draw & reasonable profile of}, which show +he
peninsula as a triangle, very polnted at ita lower {south) end and very
broad whers it Joins the mainland.

Alsc, since latitude to mariners wvas easily and Accurately determinad,
most of the early ahipping routes equated with certain latitudes or latitude
canges. TFor example, the moat favorable winds on which to return to Europe
from the Western Hemisphere are the prevailing westerlies, which generally
lZe, depending on the 8eason, between 30° and 50° North, Consequently, when
&8 commander of a fleet or the captain of a aingle ship wished to cross the
Atlantic, he simply moved north or south along the Atlantic Coast until he
found the winds fair withir this latitude range. He then turned eas: follow-
ing that latityde through cbservation, until k= began to encounter wvhat ma-
riners refer to as "land signs,"” moving more cautiously until land was actually
sighted. wWhen, through idcarification of gote landmark, his poeition was en~-
tablished, he 8imply turned elther north or south along the European coast
and proceeded to his destination.

Most vessels, however, were lost under less than ideal conditions. During
storms it may not have been pogsible for many hours, saveral days, or even a
week or more, to make the necessary observations to determine ocne's lati-
tude. Add to this the fact that it wag entirely feasible, even without a great
deal of luck, to sail from continent to continent without once determining one's
longitude, and thar nany captains for centuries did Juat that, and ona may
begin to appreciate the vagueness in the reports of certain refereuces to
losses,

It was not customary or feasible to maintain one's position at gea with

auy great accuracy om merchant ships even as late as the Second World War,

10



Thus, even the longitudes and latitudes vf vessals torpedoed and sunk in the
Gulf, uniess deteruined or confirmed by sonar contact after the loas, do not
reflect their trys porition, but the last referunce that the navigator was able
to glve the radio operstor of the stricken ship, which, in at least one inatance
we know of, wvae off by at laaet an hour.

Even under the best of conditiona, the survivors of a shipwreck, even
the officers, may not have psen avare of exsactly where their vessel was lost,
espacially if the losa took Place some distance from land. For this reason, and
bacause the data assembled for this phare of the Survey was amascsed primarily
from secondary sources, some of vhich we shall offer cowment on below, the
reader ia cautioned to view these locations (with the possible exception of
aome of the wreck site references) as vossibly accurate within ,25 to perhaps
10 kilometera.

Of coursa, the principal weakness in thias compils.ion of data on ship-
wrecks in the Gulf of Mexico is the fact that it wes dome priwarily from sec-
ondary scurces and, thus, suffers from several drawbacks of information of
this nature. In particular, the data on Cpanish losses in the Gulf (followed
closely b7 those of the French) are rpen to criticism en thie point. Much of
the data un Spanish losses were assembled from popular compendiums containing
sections on shipwreck sites in the Western Hemimphere., An iucrease in books
of this type followed rublication of the first edition of John S. Potter's

The Treasure Diverks GCuide (1960). One of the moat receut entries Js Bruce D.

Berman's Encyclopedia of American Shipwrecks (1972). Berman's baok dispenses

with the combination of treasure tunting and underwarer amateur archeological
lore which characrerizes many of the other entrius In ¢his field. While some
authore, like Potter, go to extremes to verify entries, there is a tendency

among the popular writers (in their efforis to thoroughly cover the field) to
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include references from previcus secondary sources. This process insures that
any errors or prejudices of earlier writers, some of whom publighed in the
1940"a and 1950's,are perpetuated.

An example of this problem is the inclusion in many of these works of
what Pottar has dubbed "ghost 3alleons,” a typically Spanish vessel with an
extremely rich cargn which usually zank in an unidentified dezpwater location,
The Santa Rosa, which many treasure hunters still believa exista, supposedly sank
in the 1520's somewhare in the Key West area with millions in Aztec treasure
aboard. This ship epitomizes the "ghost galleon” syndrome. The 8tory usually
goes that a Navy diver found the wreck in 200 feet of water in 1939 and recoversd
a4 cheat of gold from the captain's cabin. Unfortunately, these storiss have some-
what of a self-improving effect. That is, although a atory of this natuyre pay
have been unrealistic at its beginning, it irproves as ir ia unconscicusly eor.-
bellished or as illogical sections are deleted by the divers., The end product
is a plausible story, aven to an éxpert. In the czse of the Santa Rosa, Potter,
who went to irmense trouble to track down the origin of *“he stnry, discovered
that the tale had sprung not from the loss of a 16th century ship, but from a
Preds -agent's efforts to generate some interest in a 1930's movie about sunken
treasure (Potter, 1972).

Another example of such a "ghoat gallecn," but cne which has a grain of

truth behind {t, is the Santa Margarita. This galleom, purportedly carrying many

uillions of dollars worth of valuables, reportedly went down in 1595, Coffman
{1957) reports that this vessel, vorth $7,000,000, sank in or off Biscayne Bay,
Plorida;or Sebuatian Inlet, Florida. The latter reference is apparently included
as a result of materialas vhich were then being recovered from a wreck (or wrecks)
of one of the 1715 fleet vessels found in that area by Captain Steadman Parker

(Wagner, 1966). Lonsdale and Kaplan have the Sants Margarita located off Palm
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Beach, Florida, in 180 feet nf water and reportedly carrying $3,000,000 in
sllver and gold (1964), Berman also reports the Santa Margarita as having a
$7,000,000 worth, indicating that it was lost off Bigcayne, Florida or Merritt
Island, Florida (1972). With thias type of confusion concerning fust one ship,
ong can begin to appreciate the danger of working with these sources.

Except for Berman, who states in his introduction that he has "excluded"
re‘erences to vessels of less than 50 grose ons, we know little of the criteria
used by these writers for including or excluding wrecks. It ia entirely possible
to find references to wrecks actually loat in Texas and in the C.rolinas in some
works devoted to Floride wrecks. Part of this problem is attributable to the
Spanish use of the term La Florida to refer to that huge area now enconpassing
8cme ten to fourteen southwestern and southeastern states. Other problems are
changes in place names, similarities, and discontinuations which have occurred
in the intervening centuries. Ag examples, we find Cabo Romano, formerly very

likely La Punta de Nueva Pepana, and now Cape Romano, on the lower Florida west

coast at approximately 25°52.2' North and 81°41.%' West, and a Cape Romain on
the South Carolina coast north of Charleston. Another example of £ change is
the Bahia de San Bernardo, unow Matagorda Bay in Texas (although one English
source shows Galveston Bay as St. Bernard's Bay). Many small townc simply no
longer exist. Prime examples of this are the relatively large numbers of smsll
river towns which were dependent on ateamboat traffic on the waterway, which be-
came superfluous when railrcads replaced river veasels as prime freight carriers.
Much of the problem, however, stemes from incomplete or otherwise poor
translations of wminipum documentation, coupled with a simple lack of training
ia or understanding of jpanish Colonmial -- and later —- higtory. Together,
the results of some or all of thei shortcomings can be disastrous. Irn one

work, purporting to dezl with snipwrecks in Florida, we find five consecutive
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entries which have nothing at all to do with wrecks in the waters ot tha present
ctate of Florids, Two wrecks are attributed to Florida waters which were actual-
ly loat on the Texas coast. One entry, with a date of 1554, reports the luse of
a vessel purportedly of the fleet of Bartholome Carreno a: a tise when Carrenc
wag safely in Spain. A third raferance reports the lecss of the same two ves—
sels mentioned above. The fourth 2rror indicates the loss of a vessel belong-
ing to "Farfan" near Afs, when the vessel Iin question was probably the Ca itana
of the fleet of Cosme Rodrigues Farfan loat in the Bahama Chanael (probably an
the Bahamas side) in late 1554. A fifth entrvy indicatee chat Jeveral vessels

of Farfans's fleet were lost in the Bahama Channel 1r 1555 ard never heard from
again, when ir fact the vesscls were separated from Farfan's fieet during his
second attemyt to reach Spain late in 1554, Damaged and unseaworthy, théy turred
back to the Caribbwan ports, Finally, there is an entry mentioning the loss in
1559 of a number of vessels of the fleet of Don Tristap de Luna ¥ Arellanc in a
tempest. These vessels were probably lost further up the Atlantic Coast in what
ia now Souch Carolina (Marx, 1969). The fact is that not one of the vessels lost
in these cix entries lies in the waters of the present state of Florida.

Another aspect of the problem which we hesitantly touch upon is that some
individuals who have done research in various archives and who have contribured
heavily to these compendiums actually derive personal income from the sale of
information on the .ocations of putentially valuable wrecks to treasura hunters.
Thus, in srme instances it 13 nnt Turpsrairg that entries dealing with wrecks
which may bea valuable are not only brief, but specific information or clues
relating to the actual locationa of these wracks ara omizted or even possibly
misrepreserted.

In the case of a significant number of vessels, the loss is given at a

port city such as Brownsville, Tampa, Key West, or, very often, New Orleans.
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However, in many instances the loss did not actually occur there, but was

reported at that city as the firet port of call reached by an o‘ficer or the
survivor of the loat ship or the captain of the vessel encountering the wreck,

- If the actual site of the loss could not be determined from the secondary records,
the reference was still included in the survey. In a few inscances, the lose of
vessels reported, for exazple, in New Orleans may actually have cccurred out of
the survey area. Care should be taken in accepting such entries as wrecks loat
at that location. The microfilms of newspapera from these port cities (if the
cities still exist) are often a substantial aid in acquiring more exact informa-
tion on many of the wrecks contained in this report.

It was discovered very early that some confusion existed in the minds
of the researchers as to whether vesgels wrecked in or just upstrean of the
mouths of major navigable waterways entering either bays or the Gulf, or thoac
wrecks in bays, should be inclnged. The initial affort to eatablish boundaries
for the survey via setting forth limita using longitude and latitude undoubtad-
ly contributed to the confusion since the lower reaches of many rivers, and, of
course, all bays, were included in the boundaries. Thiag prompted the addition
of some vessels in these areas, although they do aot by definitionm actuallv fall
in the area of the Julf proper.

It iz expected that ocur own decision-making process in this case has
resulted in the inclusion of a limited number of sites which may not actually
fall within the boundaries as they have been described. Alsc, although pri-
WALy sources were used when possible, the use of secondary sources, mainly
in the case 27 Spanish wrecks, has resulted in the ineclusion of some wrecked
vessels wnich may not lie in the gurvey area and possibly, in onre or two in-
stances, do not, in fact, exist.

Anothe: problem stems from the British custom of referring tc the

Straits of Florida and even portions of the coastal waters of the lower
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Flerica east coast as the "Gulf of Floridas." It is evident that the boundary
betwe:n the "Gulf of Mex{co" and the "Gulf of Florida" is not clear in the
minds of many mariners, especially duriag the 18th century, just as the boundary
between the Gulf of Mexico and the Atlantic Ocean, or the Straits of Fiorida,
has teeu a matter of some Jagnal debate in rezent vears, Consequantly, in a
number of cases, shipa indicated as lost in the tulf of Florida were *ncluded
in the survey when an examinat_ on of the reference or other evidence suggested
that the wreck or loss might have been expected to fall within the area estab-
lished fou study.

One possihle distortion of the survey is the omission of many American
vessels, particularly small, coasting ve=sels, lost in the Gulf of Mexico
during the middle to late nineteenth century, This situacion could be alleviated
unly by primary research in the various 19th century newspapers, many of vhich
have beer microfilmed., This search would not only need to include the port
cities on the Gulf, like Pensacola, Tampa, and Brownsville, and those onmajor
rivers leading to the Gulf, such as New Orleana, bit also the principal mari-
time cities along the Atlantic coast, such as Jackmonville, Charleaton, Miami,
and New York. While this coverage would be expected to be spotty, because pre-
servation of newspapers is by no means complete, certain periods are well re-
presented; data gleaned from thesa could be projecte. o f£ill the gape, thus
correcting this deficiency to a degree.

Because the shipwreck research included in this atudy vas originally
divided among three or more individuals, some duplicuation of effort can be
expectad. However, every effort has bheen made during the synthesis of the

data to weed out duplicate sites or references to losses.
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kationale for Determination of the Four Maps

The decision to divide the tize period 1500-1945 into four intervals,
and thus four Mmaps, was based upon significant changes in either technology
or hirtory rela.i e to Gulf of Mexico seafaring.

The period 1500~1699 was established as a unit aince it wvas deemed to
ba the period of major Spanian aczivity in the northern Gulf., Although the
Spanish were not the only sailors in the area during this tipe period, they
Wwere a- the haight of thair colonization «nd exploration, and the vast major-
ity of shipwrecks of this time sre Spanish.

The period 1700-1819 ia aarked by a aharp decline in Spanisl, activicy,
an increase in British and French interasts in the northern Gulf, and at the
close of the period, the first use of stesm-powered vessels. This period ip
also probably the ®ost unetable in that thres usjor powers (Spain, England,
and France} werse continually vying for naval supremacy and for the strongest
foothold in the Culf. Tovards the end of the period, the young United States
Derchantmsn navy also venturcd into the northern Gulf wr.ters and became in-
volved ir the turmoil.

By 1820, the northern Gulf had quieted down a good deal, and newer and
faster ships tntered the picture. These ships were at first o combination of
both sail and stesm, vith steam-poweied vessels equalling sailing shipa in
nunmber by about 1870, From 1870 until 1899, the demige in sloops, barks,
schooners, etc, occurred rapidly. Virtually all of these ships finally gave
vay, by about 1500, to vessels powered by 844, stean, oil, and electricicy, o0Of
tourse, schooners and the like were still being buillt Jn the early 190C's, but
they were far outnumbered by the self-powerad vessels. Thus, 1900 became one
of the points at which to divide the northern Gujl: history.

From 15300-1945, the Gulf saw a great increase in tha uge of vesgels

which, éxcept for size and speed, ware basically no different than those still
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plying th2 coasts today. The end of World War II (1945} was designated as
the cut-off point between modern vessels and thoca of "historic interest."
In surmary then, the maps can be characterized as follows:
1500-1699: Spanish domination of the Gulf.
1700-1819: Decline of Spanish, rise of British,
French, and American naval interests,
and a period of political instability.
1820-1899: Rise and parity of ateam-puwered and
rther self-powered vesse's with salling
ships.
1900-1945: Development of present-day ships and

almost complete decline of aailing
vesgels.

Rationale for Determinatfion of Sailing Routes

Anocher area concerning t*e maps which needs explanation is that of
the logic used in determining the various sailing routes appearing on each
mAp.

The map of 1500-1699 depicts sailing routes which were determined through
a review of Spanish naval archives and other literary sources to represent the
most common tracts employed by the large fpanish flotas of the period and various
coastal exploratory parties. The preseuce of the Prench and British in the
northern Guif and the establishment of French bases at Ship Island and Mobile
towards the end of this periocd warranted the inclusion of salling routes
leading 1n and out of these ports., This would also hold true for St. Marks
and Pensacola, two Spanish bases in use during the latter half of this time
period. Excerpts taken from ssziling directions for Spanish flotas heading
from Vera Cruz to Havana can be found in Appendix A of this report. Similarly,
sailing directions for Spanish ships coasting souch along the westerm coast of
Florida to either Las Matires (The Keys) or Las Toriugaa (Dry Tortugaa) and on

to Cuba are included,
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For the period 1700-1819, a greater quantity of documents which provide
sailing d{rections were available upon which to base our map routes. As can
be seer in Appendix A, Bernard Romans, a British traveler and chronicler of
sailing directions, has given us a wealth of valugble information. In the
1700-1819 map, most of the Toutes ire taken from Romans. There ware ome,
Lowaver, which come from the Spanish Archives in Sevilile, -und thay have alac
been included in the appendix.

Coastal routes have been included to illuatrate the routes of inter-

Gulf commerce during this time. For instance, the Baton Rouge - Pensacola
trade route, used by the British in the late 1700's, involved travel through
Lakes Pontchartrain and Maurepas and up the Amite and Iberville (Bayou Manchac)
Pivers into the Mississippi. This route is shown on the map.

From 1820 until 1899, the Gulf witnessed the zenith of paritime commerce.,
The routes shown on this map reflect only the maior routes batween highly active
Ports. Since steamships Played a major part in thig maritime growth, and since
their tracks were largely independent of wind direction, mest of the routes on
this map are straight iines connecting important ports. However, since sailing
vessels were st’il in use, thelr routes mugt also be considerad. Because these
routes did nor change significantly from the previous period, and their incluaion
would hopelessly clutter the map, the authors refer the reader to the 1700-1819
map for sailing-ship routes.

On the final map, 1900-1945, the shipping lanes ure derived by connecting
each of the fifteen (15) major Gulf ports dealing in foreign trade during the
first half of the 20th century with two primary points. These points are the
Yucatan channel and an area south of the Dry Tortugas. Upon leaving port, ships
would saill directly for one of these two voints, and after reacking their chosen

peint, they would then bead either eastward irto the Atlantic or southwest
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toward the Panama Canal. Of course, areas arcund shoals and obstructions
were avolded. This {nformation was obtained from persoral communicatilon
with captains of Lykes Brothers Steamship Co., Inc.

Since the roures shown on this map only lead the mariner out of (or
into) the Gulf and do not represent in—Gulf commerce, the reader is directed
to the preceding period map of 1820-1899, During that period, Gulf trading
routes were not a great deal different from the local routes followed i{n the

most recent period.

Outline of the Sectiona
The shipwreck volume of the report is divided into five sections. The
first section discusses the exploration, settlement, and commercial development
of the northern Gulf of Mexico., The second section describes the deterioration
of ashipwrecks and the disperasal of cargoes and ship fragments acroes the rea
bottem. Section three liats sitea and other mammade obstructions which may
be found on the continental ghelf. The latest electronic techniques which can
be used to locate and define these are discussed 1in the fourth section. The

fingl secticn gummarizes the previcus sections and presents recomnendations

for managing archeological resources found on the continental shelf.
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EXPLORATTON, SETTLEHINT,AND COMMERCIAL DEVELOPMENT
OF TYE NORTHERN GULF OF MEXICO: A SYNOPSIS

Period'1500-169g A.D,

Coastal Exploration

Based upon the accepted geographic definition of the southern boun-
dary of the Gulf of Mexico, which ig formed by the Partly sutmerged Tidge
extending eastward from the Yucatan peninsula on which the {sland of Cuba
is situsted, the firat Spanish explorer to pee and sail upon the waters of
the Gulf wvags Probably Sebastisn De Ccampo, whe circumuavigated Cyuba in 1508
(Worchaster and Shacffer, 1956). The Svanish governor of Puerto Rico, Ponce
de Leon, however, has traditionally recelived credit am the firse European to
sail into the northero Gulf of Maxico. After his discovery of Florida in lace
March 1513 and hig landing on the Florida east coast and consequent claiming
of the area for the Spanish king on April 8 of that year, Ponce de Lacn sailed
southward, rounded the southern end of the peninsula, andg entered the Gulf of
Mexico. It 15 thought thut on this firgt voyage to Florida, he sailed north-
wvard zlong tne Florida west coast to at least latitude 27°3)" North and thar
he may have ranged up to that point where the coast begins to trend westward
(Lawson, 1946).

In the years that followed, the large ipland of Cuba, discovered on
Columbus' fipge vVoyage and ronquered by Diego Velazquez in 1511, was get-
tled and became a Jumping-off potnt for further expleration and expansion.

By 1515, Settlements had been establighed ar Santiago de Cuba and the origi-
nal gite of Haveona, the city which wag destined within a few years to become
the focus of Spanish overseas tcrade in che New World, and at some five other

locations on the island, including the originaj landing point, Baracoa,
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From Cuba sailed the vessels of the expeditions which discoverad
Yucatan (Francisc: Hernandez de Cordoba - 1517) and firsat explored the
Mexican coast (cuan -3 Grijalva - 1518). The island was also the point
of departure for perhaps the most famous Spenisn expedition in history,
that of Hernando Cortez, which landed im Mexico at Vera Cruz in 1519 and,
after suffering reverses and wveathering difficulties, succeeded in conquer-
ing whatr was to become one of Spain's richest possessicns in the New World.

During this period, however, Cuba was not the aonly source in the Indies
of ambitious Spaniards seeking their fortumes tnrough exploration and con-
juest. At the time Cdrtez was engaging the Indians in central Mexico, a
Spanish exploratory expedition sent by Prancisco de Garay, governor of
Jamaica, under the command of Alonsc Alvarez de Pineda, entered the Gulf of
Mexico. Their stated purpose was to seek a strait to India and to explore
new lands. Stopping briefly at Vera Cruz, Pineda could not be dissuaded by
the pleas and threata of Cortez's representatives to abandon his intention
to explore further north along the coast, an action which potentially might
cloud Cortez's claims to Mexico, Unimpressed, Pineda sailed on, examining
in sowe detail the shores, bays, and rivers ne encountered, especially those
in the northwestern Gulf, now comprising the shorelines of northeastern
Mexico and the state of Texas. Apparently, he ranged as far ess.ward as
Apalachee Bay in present-day Florida. He draw or had prepared the first map
of that area, stretching from Florida to Tampico on the Mexizan coast, chris~
tening the land masa bordering the northern Gulf "Amichel." Returning to
~amaica, the expedition brought back reports of winds and currents in these
higher latitudea favorable to vessels bound sastward toward tha newly establishad
ports in Cuba, Hispaniola, and what is now the islaxd of Puerto Rico. This

information was particularly welcome since it was soon discovered that contrary
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currents and the dangerous shoal areas north of the Yucatan peninsula,
coupled with the northeast trade winds which prevail especially over the
lower, and often the middle, Gulf from sometime in March to late Auguet
Oor September, made salling eastward from Vera Cryz directly to the ports
in Cuba and Hispaniola almost an impossibility during the summer and ex-
tremely dangerous during the winter.

Evidently, Pineda thought the area where the Panuce River flowa into
the Guif, near present—day Tampico, suitable for settlement, for a second
group of Spaniards from Jemsica lead by Diego de Camargo attempted a colony
there in 1521. Unfortunately, for a variety of reasons, Camargo's coloniza-
tion effort failed,but & Spanish settlement on the Panuco River, San Esteban,
was realized in 1522, when Cortez, who by this time had central Mexico within
his control, arrived at the head of an army of 40,000 Indian auxiliaries to
expel the Jamaican colonists. The following year, Garay himeelf led another
party of Spaniarde to the same region, but this effort was thwarted by Cortez,
and Geray was sent to Mexico City where he soon died (Vebb, 1952). The set-
tlement on thet river was lestined to mark the actyal limit of Spanish expan-
sion in northeast Mexico for more than 100 years,

Across the Gulf, a similarly unsuccesaful attempt at colounization was
made in 1521 by Juan Ponce de Leon, the explorer who had earlier discovered
Florida. =Holding a royal appointment as governor of the land he had claimed
for Spain, Ponce de Leon returned te Florida at the head of an expedition to
conquer and colonize the "island," as it was then thought to be. Evidently,
the expedition was less prepared to conquer tham to colenize, for they never
got off the beach. In a brief engagement with, it is thought, the Calusa
Indiang, Ponce de Leon received a mortal wound, and his landing force was

driven to the safety of their ships. The small fieet returned to Cuba where



their l:ader died the same year (Lawson, 1946). Historians have pointed to
the hostile reception received by the Spanish on this occasion as evidence
of previous "informal" Spanish expeditions to © coast to secure slaves
for their mining and agricultural efforts in Cuba aad Hispaniola. However
unsuccessful the attempt, Juan Ponce de Leon fust recelve credir for trying
to establish the firat European settlement on the northemm Gulf coast.

The conquest of the Aztecs and their allies was virtually complete by
1521, From the central valley and surrounding provinces of the new land,
which would be called Nueva Espana, up and over the ridges, through the high
passes of the Sierra Madre Oriental, and down toward the coast through Jalapa
to Vera Cruz came long caravans of Indians, and later mules, loaded with the
spoils and the produce of the land which had passed by right of conquest to
the Spanish., At Vera Cruz, these treasures, which would shortly make the
Spanish king's dominion of Nueva Espana the envy of Europe, were lightered
south down the cosst a few leagues to a rocky key, San Juan de Ulua (the aite
of the present modern city of Vera Cruz), which provided a small lee shore on
this exposed coast, where they were loaded onto waiting vessels for the trip
back to Spain, With the vessels loaded and the way known, the purpose tha

Gulf was to gserve for checSpanish for almost three centurles was sat,

Early Spanish Sailing Routea in the Culf
The course the vessels from New Spain customarily followed was north-
northeast or northeast, depending on the season and hence the winds, along
the low coast. As they moved northward, they needed to come within sight
of land only occasionally during the day to determine how much running room
they might have to the west, if needed. At night, they kept well offshore,

moving in tighter formation under reduced sail, diligently following the
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signal lights on the stern of the lead ship. Every hour or half-hour,
their deep-sea=-level lead lines would bring them assurance that they
were mairtalning their distance from the coast.

Between latitude 25° North and 27°30' North (depending on their
instructions from the Royal officials or, on occasion, their own Judg-~
ment ), they would turn due east, sailing directly for the Florida coast,
When their lead lines again began to find bottom, they would advance
cautiously until sampleg of sand, shell, or mud or a familiar landmark
on the coast, or both, gave them their position. After turning south, they
felt their way along, bringing up the coast occasionally on their most
eastward tacks, bur staying within soundings. During the day, they moved
briakly, but at aight caution, as always, prevailed. However, ag their
latitude decreased, their use of sounding lines and theip concern increased,
for ahead of them, directly in their path, lay the only sarious obstacle in
their safe pasaage to Havana, the vicious reefs surrounding the islands of
the Dry Tortugas and to the east, the long sandy shoal which extends many
leagues westward from the Marquesas Keys. The size and draft of the ves-
sels and the experience of the commander and his pilots determined where
they would cry to break through the barrier to the safety of the deep,
almost royal blue, watera of the Straits of Florida beyond.

Ever mindful of the dep:h and the nature of the bottom, the Spanish
commander approaching this areg might drag his feet a litzle or even mark
time, having the vessels of the flota "stand off and on" for a few hours
if necessary, aven in this exposed area, in order to avoid ruaning this
gauntlet at night or during periods of poor visibility., Most of the time,
they would try to pass just east of the Tortugas, but occasionally, if the

winde were fitful or the fleet a large one, the general or admiral in charge
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might lead them around the deever western side. Once over and into the
straits, Havana, with gocd weather, was less than a day's sailing away,
with 95 percent of the route over deep water with the landmarks on the

Cuban coast visibla from far offshore.

Spanish Exploration of the Interior

The Spanish made two other atrtempts to explore and conquer the area
of the northern Gulf before the middle of the l6th century. These were the
expeditlons of Panphiloc de Narvaez in 1528 and that of Hernando de Soto in
1539.

The exploration of the southwest United States, including porticna of
vhat are now the states of New Mexico, western and northern Texas, and per-
haps Oklahowa and Kansag, by the Spanish under Francisco Vazquez de Coronado
which, in part, took place during the same period (1540-1542) chat the de
Soto expedition was in Arkansas and eagt Tecas, will not be discussed here.
Alrthough the Corcnado expedirion wis important from a geographical point of
view (in combination with the journey of de Soto, it provided the Spanish
with congsiderable insight concerning the vast interior of the continent,
forming the basis of the cartography of the area for decades, perhaps cen-
turies), it wes at all times grestly distant from tha Gulf of Mexico and
even the northern cosastal regions bordering the Gulf (Hodge, 1907).

De Narvaez, authorized and commended by the crown "... to conquer and
govern the provinces of the main extending fron the River Palmas (Rio trande)
to the Cape of Florida," landed his force at a point some five leagues north
of the entrance of Tampa Bay (Hodge, 1907). Undaunted, he set about his task,
marching off (against the advice of some of his officers) at the head of some
300 men with cnly 15 days rations into what would hare been total oblivion
had it not been for four survivors, among them the famoua Alvar Nunez Cabeza

de Vaca, who appeared eight years later in western Mexico near the Rio Sinaloa.
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Upon his return teo Spain, Cabeza de Vaca told of the ordeals he and
the others who had gone with de Narvaez had suffered at the hands of the
Indians and gave an account of the circumsiances of the Jdemise of all but
a few unaccounted-for members of that ewpedition. He also shared his obser-
vations of the land with de Socto and gave advice on how to deal with the in-
habitanta of Florida before the latter left Spain for the New World, a fac-
tor that may account for the ability of the de Soto expedition to leave
Florida after almost four years in the interior with at least half ics
force intact. .

De Soto apparently also landed in the vicinity of Tampa Bay (Hodge
1907}, but with a much larger force, numbering some 600, and Infinitely
better prepared for what lay ahead of them than the {ll-led group of de
Narvaez, Marching north into the interior, they wintered the first year
{1539-40) in porthern florida., The expedition then pressed onward first to
the north and finally weat, traversing most of the gtates now comprising the
souiheastern United States and "discovering" the Mississippi River, the mouth
of which had been found by the remnants of de Narveaez' forces some 13 years
earlier as those deaperate men sought vainly to reach the settlement at Panuco
in five frai)l barges held together by nails forged from their weapons and ar-
wor (Hodge, 1907).

The plight de Soto's army found itself in was nrave, but not hopeless.
After the untimely death of de Soto and his burial in the Mississippl, or
the "Rio Grande" as the expedition referred to it, the army fell to the
command of Luys Moscoso de Alvarado. In council, they, as had the survivors
of the de Narvaez expedition, elected to try to rea;h the safety of the most
northerly Spanish settlement in Nueva Espana. Some have held that they pro-

ceeded as far westward as east Texas before the sheer immensity of the land
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they had set forth to traverse overcame them, and they returned eastward to
the west bank of the Missisaippi. There, during the winter of 1542-43, they
constructed seven "brigantines," as they are veferred to in the translations,
but which probably more closely resesmbled the type of open vessels the Spanish
referred to at this time as chalupae, in which they rowed and sailed down
Tiver te the Gulf of Mexico, Leaving the mouth of the Missiseippi, the 1it-
tle fleet was alternately driven ashore by storms and by the need for fresh
water as they coasted firet west and them southwest and finally south along
what are now the coasts of westem Louisiana and Texcs, Some 53 days after
leaving the mouth of the Missigsippi, they arrived at the mouth of the Panuco
River and encountered clothed, Spanigsh-speaking Indians who told them where
they were and that the Spanish sertlement of Panuco was but 15 leagues up
river (Hodge, 1907). Ingloriously, the expedition of de Soto ended after
having traversed the land area bordering the northwestern Gulf from Florida
to Mexico,

A different approach was attempted by representatives of the Spanish
Church. Fray Luis Cancer de Barbastro, a compatriot of the humanitarian
crugeder Las Casa, hearing of the royal cedula ordering the repatristion
of all Indians taken from Florida to Guatemala, elected to shepherd them
back to that land. His instructions were to land on the Gulf coast away
from areas that had felt the heavy hand of the earlier Spanish explorers
and conquistadores. "In May 1549, through stupidity or ignorance" (as the
notaed historian Tepaske atates), Cancer's Pilot brought him to Tampa Bay,
precisely the spot which had drawn Ponce de Leon, Narvaez, and de Soto
earlier. The Indians seemed friendly, but it was only a ruse. Going
ashore after two of his companions had been mirdered, Cancer was welcomed

by the Indians with open arms, and, when surrounded on the beach, was brutally
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beaten down with war clubs in full view of his companions and the ctew of
the ship on which he had coma (Tepaske, 1964),

For the sake of completeness, the expedition of Tristan de Luna y
Arellano, who was dispatched by Don Luis de Velascn, viceroy of New Spain,
from Vera Cruz with 1500 goldiera, colonists, and priaests in 13 snipe in
1559 to establish a colony in Florids must be included. It has long been
held that the de Luna expedition established a gettlement at or near the
present locations of either Mobile or Pensacola. As late as 1971, a publi~
cation contiining the proceedings of a conference attended by noted scholars
of Gulf coast history and culture repeatedly indicated that de Luna and his
expedition had come to grief as a resgult of storwa, Indian troubles, and
shortagea of basic supplies on the Florida, Alabama, or Migeissippi Gulf
coast. This interpretation is questionable eince the de Luna expedition may
never have disewbarked in the northern Gulf, but proceeded straishtway to the
vicinity of Santa Elena on the Atlantic coaat at about latitude 32°¢,
the Junction of che present states of Georgia and South Carolina with the
shore, where they suffered a disastrous hurricane and the loss of their
ships and 8lowly came to grief, It was probably to this point that the
viceroy, hearing of the troubles of this group, eventually dispatched Captain
Angel de Villafane to save those he could.

The dismal failure of the expeditions of de Narvaez, de Soto,and
others, which had set out to "conquer and subdyp" the vast central portion
of North America, and the attendant great loss of life, almost 99 percent
in the case of the army of Panphilo de Narvaez and almwost 50 percent in de
Soto's expedition, bore lit:le regemblance in achievement or return to the
excicing results of Cortez in Me:lco or Fizarro (1531) in Peru. The effort

of Fray Cancer was equally uisastrous. Spanigh interest in the area of
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Florida waned. There were fewer awamps, less fever, more tractable

indliana, and greater rewards for the Sword and Cross elwewhere. In
September, 1561, the Spanish king deciared that there should be no

further effort made to colonize the inhospitable land of Florida

(Priestley, 1928).

Commetce and Settlewent Along the Gulf of Hexico

Commerce between Europe and Asia had develryed rapidly from the
13th through the 15th centuries via the Nes: East. The relatively low
value of most of the Western exports as compared to the exotic Eastern
imports tilted the balance of trade in favor of the East. Conseguently,
the wmetals which Europe hsi secured during the Crusades from Syria and Asia
Minor were depleted by trade with Asian markets.

When an econowmic decline set in between 1350 and 1450, there were
attempts to prevent the axport of precious metals and a conseqnent threat
to the mercantile class, which played a key role in ¥uropean economics.

The potential of both allies and enemies lay in the location and amount of
reuaining assets, eapeclally precious metals, For this reason, the sudden
influx of substantial quantities of ailver from the New World by Portugal
and Spaln would ultimsately prove to be one of the strongest stimuli to
change and developwent that Europe would experience.

It was Cortez's 111 luck and ultimately that of his king that one of
the vessela which he dispatched directly to Spain from Mexico loaded with
samples of the rich treasures fell into the hands of & French corsailr cruis-
ing between Spain and the Azores. The cargo included gold and silver jewelry,
precious and semi-precious stones, Jade, and other handicrafts of the Indians
as well as produce from the area. Naturally, word of the exotic material and

pre: ious matals found in the ship from Mexico soon reached the French king
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(Worcheater and Schaeffer, 1956). The unfurtunate, though predictabie,
resulc of the encounter was that French freebooters soon became the baue
of the Spanish, especially in the Caribbean, from the 1530's to the 1580's
when the dubious distinction of being the front-runner in "bearding tie
Spanish King" in his overseas dominions passed to the English. The early
depredations cf the French privateers in raiding Spanish shipping and in
taking and sacking the port cities in the New World have a direct bearing
on the ferocity, determination, and design of Spain’s response to later
attempts by the French to settle first in Florida in the 1560's &nd, later,
octher areas of the northern Gulf near the end of the 17th century.

Despite their seafaring history, the English =ere slow to eater the
Gulf. Unlike the French, who were neighbors of the Spanish and who soon
lesarned many of the secrets of navigation in the Indies, the English during
this period had restricted intercourse with Spain. Some of the first Poglish
ships which penetrated the Gulf and sailed along the coast of Florida re-
ported powerful contrary winds and currents which they surprisingly had
little experience in coping with. It was said that one ship tried to sail
against the Gulf Stream for a week or two tacking back and fortﬁ and expend-
ing their apparently already dwindling supply of food to a critical level
(Voyages and Travels, 1964).

The early English expeditions to the Caribbean, some of which entered
the Gulf, were enterprises designed to wrest Spanish silver and gold away
primarily through the sale of slaves. It is ironic that the first Tepresen—
tatives of England, the nation which the Spanish would find a far more im-
rlacable foe in the New World than the French, whom they would ultimately
find themselves allied with, first came in the Cs-1ibbean and Gulf not to

steal, as the latter had done, but to trade. The Spanish had very early
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discovered that thae New World aborig.ines, especlally those of the
islands, were seemingly unable to bear the heavy burden uvf servitude
thrust upon them. By the second decade of the lbth century, tens,
perhaps hundreds, of thousands of the enslaved inhabitants died in ser-
vitude as a result of a combination of what today we know were rrowded
conditions, merciless work in the fislds and mines, or unreasonable pro-
duction quotas and diseasea. Inscfar as the Spanish were concerned, the
answer was the early Ilmportarion of Negro slaves from the African coast.
Once in the New World, these Negroes carried forward, under the direction
of their masters, the back-breaking construction of fortifications, quays
and other harbor facilities, rogds, and other municipal projects, largely
in the coastal cities. When the English tried to enter this market (which
had been established by the Spanish in 1517}, first visiting the African
coast to secure the product and then sailing to the Caribbean ports to
sell them, they discovered that the Spanish considered the New World to
belong solely to them and that all commerce, in accordanc2 with prevail-
ing mercantilist economic theory, was a crown monopoly. Both the Gulf
and Caribbean, especially the latter, had become, in effect, Spanish
"lakes" inte which the ships of other nations ventured at thelr own risk.
The English were sometimes able to sell a few slaves, as well as
other merchandise, at or near Spaniah ports in the New World during rela-
tively peacz2ful times when the city officials could be induced to break
the king's cedulas against such trade "for the well being or perpetuation
of the resjective city or community” or occaslonally simply for personal
gain. However, they were generally wmet with hostility and denied even
supplies for their cwn maintenance. Occasionally, they wers the targets
of Spanish fleets sent to (or raised in) the New World to hunt down and

destroy them,
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The experience of the Englisnman $ir Jolm Hawkins is fairly typical
of the relationship. In 1568, he had the audacity to sail several ships
into one of the most vital ports of the Spanish in the New World, Sam Juan
de Ulua, and tﬁe bad luck to encounter an armed squadron, the flota fresh
from Spain, which arrived there shortly after they did and with whom fight~
ing inevitably erupted (Voyages and Travels, 1964). Classed at best as un-
wanted intruders, typically aa smugglers, and often as pirates, and with
their expectations and appetites whetted by riches they had more often heard
of than seen, the tnglish soon dropped trade as a viable approach and became
raiders, believing ome might as well be hung for a wolf ag a sheep.

The resolve of the Spanish to aveid dealing wi<h the inhospitable Flor-
idas was short-lived. 1In 1562, a small French fleet, commanded by Jean
Ribault, made a landfall on the Florida ecast coast about latitude 29°%30'

North and explored northward. Encountering the precent 5t. Jomms River,

known to the Spanish as Rio de las Corrientes, Ribault nased it “River of

May" and took possession of the country in the name of France. Om this first
voyage, after coasting northward, Ribault erected a small blockhouse, Charles-
fort, apparently located on Parris Iﬁland near Port Royzl in the pPresent atate
of South Carolina, Here he left some 30 men to maintain the French claim to
the vast country and returned to France. This firat effort came to grief large~
ly through the delays of the French in returning to reinforce and resupply the
garrison (Ribault, 1964). A4 second, larger French expedition, commanded by
Ribault's second in command on the first voyage, Rene Goulaine de Laudonniere,
reached the Florida coast in Jumz, 1565, entered the $t. Johns River, and be-
gan construction of Fort Caroline (Ribaulr, 1964). The Spanish had recently
begun utilizing "The New Bahama Channel" between the Florida east coast and

the Bahama Islands to gain their northing after leaving Havana and other
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Caribbean ports en route tc Spain rather than the older, more dangerous
route leading eastward through the lower Bahamas and then turning north.
The French presence was what, in modern Parlance, would be labeled a
"clear and present danger."

The French efforts were authored by the astute French admiral Gaspara
de Coligny, a Protestant and an implacable foe of the Spanish. He conceived
French settlement of Florida 45 a means of limiting Spanish expansion in the
New World and threatening the safety of the Spaniah treasure fleets. Span-
ish reaction to the infant French gsettlement in Florida was, however, quick
and brutal. The king dispatched Pedro Henendez de Aviles with a fleet of
15 to 25 shipa and some 1500 to 2600 men to "exterminace the heretics"”
(Ribault, 1964). Both Menendez and a third French expedition led again by
Ribault arrived off the Florida coast In August 1565. After an ineffectual
encounter between elements of the two tleats off rhe mouth of the St. Johcs
River, Menendez landed his force further south szt what was to. become the
aite of St. Augustine, Ribault, consumed with a desire to deatrsy Menendez'
force, weakened the garrison at Fort Caroline to strengthen the effective..
neas of his fleet. Just after confronting the Spaniards at S5t. Augustine,
a hurricane arve~ which blew the French fleet south to wreck along the
coast and shoals north of Cape Canaveral. A few days later, the Spanish
army, which had marched overland to Fort Caroline from St. Augustine, took
the for.,

The Freach survivors from some of the larger vessels, some 400 men in
two groups, marched north up the beach in an attempt to return to Fort
Caroline. They were intercepted by the Spanish at the first inlet south of
St. Augustine., All but a handful, who were sent as slaves to the galleys,

were put ro the sword by the Spanish. The inlec now bears the nave Matanzas
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in memory uf the slaughter which took Place there. The immediate French
threat was obliterated; Flerida had been saved by Mene-aez, but at a
terrible cost in reputation fo- Spain. Resolved to Prevent a recurrence
of French influence in the area, the Spanish began conatructiocn of & fort
to protect Florida, and the first Permanert settlement in the continental
United States, St, Augustine, became a reality (Ribaulc, 1964).

Sybsequent to tLhe founding »f St. Augustine, Menendez may have estab-
lished temporary outposts in the vicinity of Tampa Bay and Charlotte Harbor
on the Florida west coast, but these apparently were ghort-lived and meant
lictle in the course of the Gulf's history.

The next 120 vears following the founding of st, Augustine on the
Florida east coast was g period of little change in the pattern of European
"se of the Gulf of Mexico, The Spanish may have been convinced that, faced
with the impensity of the land bordering the Gulf and the generally hostile
Indians inhabicing the coastal Areas, of whom they had first-hand knowledge,
there was little chance of successful intervention by other European powers,
They did etrengthen 5t, Auguatine, improvirg the fort there and making the
city the seat of Spanish government in Florida, a vage Province which, in
the winds of the Spaniards, extended north at least to the Virginia capes
and westward to the Rio Grande between Texas and Mexico. To establish g
source of supply upon which the c¢ity could rely and to extend and atabilize
this froantier area, as well as spread Catholicism, the Spanish reised mig-
gions and military posts, or presidios, which epread ip a line nerthward
along the east coast into Georgia and perhaps South Carolina and, most im-
portantly for our study of the Gulf, westward across the fertile savannah
country of Alachus in present north-central Florida. To facilitate founding

and supplying the missions and presidios furcher west, the Spanish sought
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for and found a suitable location in the shallow northeastern Gulf where
two spring-fed rivers joined just befare entering the Gulf, affording a
small but safe harbor. There, ac th2 confluence of the two streams,
presently known as the Wakulla and St. Mark's Rivers, in 1631 they estab-
lished the small presidio and port facility of San Marcos de Apalachee,
the first port area and European settlement in the northern Gulf ares,

Supply shipa from Havana and St. Augustineg visited there, but the
stately Spanish ships of the Indies trade, the vessels of the flota of
Nueva Espana, only occasionally nassed close along the shores of the north-
ern Gulf. They preferred to avold the shoals of the Migsissippd and Cape
San Blag area, crossing, unless blown off course to the north, about the
latitude of Tampa Bay.

However uneventful this period may have seemed during the first decade
of the 17th century, the geeds of change which ultimately would have the
greatest effect on the area of the northern Gulf of Mexico had been sown
ot the northeastern shores of the continent. There, in 1607, English colo-
nists settled Jamestown, Virginia, and further north the French established
Quebec in 1608.

From Quebec, the French, displaying their exceptional ability to es~
tablish rapport with the aboriginal inhabitants they encountered, pushed re-
lentlessly westward to the Great Lakes, establishing trading centers and
forts, outflankinrg the fledgling English colonies blossoming along the
Atlantic Seaboard. By 1673, ewo French explorers, Louls Joliet and Father
Marquette, had come from Lake Michigan by the Fox-Wiscomsin River route to
the Mississippi and vovaged south t¢ the mouth of the Arkansas., In 1682,
Rene Robert Cavelier, Sieur de la Salle, entered the Missiassippi by the

I1linois toute and explored the river southward to its mouth, teking formal
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possession of the entire drainage basin of the Missiesippi for France, nam-
ing 1t Louisiana in honor of the French king (Langer, 1940). Spain, in
her myopic view of the Gulf as simply a pond over which the fruits of her
extractive commerce with her colonies could flow, had neglected to press
her claim over the key to the Gulf, the Migsissippl River.

La Salle's claiming of the entire drainage of the Misaiseippi, which
extended on the east to the weat slopes of the Appalachians and on the west
to the Rocky Mountains, for France set in motion a series of actions angd
reactions by the Spanish and English which, in fact, breathed the first real
life in over a century into the area of the northern Gulf. L& Salle conceived
of a settlement in Louisiana as a base, a warm-water port, for connecting
Canaia and the agricultural potential of the Illinois country with the devel-
oping sugar plantation economy on the western end of the island of Santo Do-
ninge, which French pirates had been able to wrest from Spanish control and
which, before the end of the ceatury, would be ceded to France by treaty.
The French act of developing the area would at once split Spanish Flor.da
from Nueva Espana, give France comeand of the Gulf, open to attack Mexican
fleets carrying Spanish treasure home to the mother country and perhaps even
the mining areas in corthern Kew Spain, and provide a buifer against the
rapidly expanding English colonies along the Atlantic Coaat.

In an attempt to put his plan into action, La Salle left “vance in
1684 at the head of a swmall fleet of four vessels loaded with soldiars,
settlers, and supplies sufficiert co establish the envisioned colony in
Louisiana. Unfertunately, in the West Indies one of the smaller vessels was
captured by the Spanish, an act which not only deprived the French in Santo
Domingo of significant quantities of needed supplies, but more importantly
gave the Spanish precise intelligence of French plans for settlement of the

Mississippi area.
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The La Salle expedirion artived in the northern Gulf and enzountered
the coast west of the Mississippi delta in 1485. Searching along the shore
westward, the fleet came upon the inlet (now Pass Cavalla) connecting Mata-—
gorda Bay with the Gulf of Mexico. Apparently, this was for a time mistaken
for the mouth of the Miassisaippi, although later historians believe that La
Salle may have purposely taken a course to the mainland west of the delta area
in order to establish the colony as close to the Spanish outposts of New Spain
as possible (Castaneda, 1936 -~ 1958). There, beset by difficulties ranging fron
loss of two of the ships through misjudgesent and accident, desertion of the
crew of the third ship, who sailed their vessel back to France, and faced with
disease and hostile Indians, the colony, in 3pite of the best efforts of the
settlers, including La Salle,failed (Joutel, 1962).

The Spanish were flabbergasted at this French {impudence, but late l7th
century Spain was not the Spain of a century before. Over-extended and great-
ly weakened as a national power by governmental mismanagement, an essentially
unhealthy economy, and the almoat complete lack of leadership maniiested by
the ailing Carlos II, Spain could not move as decisively as she had almost 120
years befora when the French mounted a2 similar threat in easterm Florida.

To make matters worse, Spain was faced during this pertod not only with
French encroachment on her Caribbean possesaions, but Biritish prescsure from
Jamaica and Barbados as well. Neverthelesa, the Spanish set about to strength-
en St. Augustine, converting the wooden fort there, Castillc ae San Marcos,
to stone, and strengthening her alliances 7ith the varioua Indian tribes
in Florida. In addition, a number of Spanish expeditions were dispatched by
sea and land to the northern Gulf area to find and destroy La Salle. One of
these was, in addition, to make a careful examination of the coast along the
northern Gulf with an eye toward determining whether it would be easier to

aupply and administer further Spanish settlement there from Mew Spain or
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Havana. These actions marked the reavakening of offieial Spanish interest
In the area, especially in the vicinity of the Mississippi.

A Spanish land expedition finally succeedad in locating the abandoned
French settlement. In April, 1689, Captain Alonaso de Leon, Governor of
Coahuila, surveyed the ruing, debris, and corpses, and brought back to
Mexico news of the Failure of the French effort (Bolson, 19186).

The French would not be discouraged, and in 1698, Plerre Le Moyne
d'Iberville and Jean Baptiste de Bienville, commissioned by the French
Minister ol Marines, Pontchartrain, were dispatched to implement La Salle's
original concept of artablishing a settlement at the mouth of the Mississip-
pi. Landing firat at Dauphin Island near Mobile, the expedition, consisting
of four ships and 200 colonists, was forced by the arrival of a strong Spanish
force under Arriocla, itself sent to settle and fortify Santa Rosa Island at
Pensacela, to move to Ship Island near Biloxi. In 1699, Fort Maurepas was built
acroes the bay from the present city o. Liioxi, the first permanent French
settlement on the Gulf of Mexica. The following year another fort, Fort de
la Boulaye, was bullt on the Mississippl at a point about a third of the dis-
tance south of the present location of New Orleans to the mouth of the river
(Figure 2) (Gravier, 1899). Due to the lack of response by the viceroy of New
Spain, the Count de Moctezuma, Arriold, at Pensacola, was forced tao tacitly
dccept French presence in the Culf reglon. This acceptance led to the inais-
tence that French officials have Spanish letters of title. This action thus
opened up free ‘rade between Vera Cruz and Havana and the French. The Freach
had thua come to the northern Gulf coast. Their presence there and the first
tentative thrusts against Spanish Florida from the English colonies to the
north, which had begun in the 1670%g, set the stage for the incredible changes

which the northern Gulf area would witness in the following 120 years,
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Technological Changes

In the five centuries of Euro-American maritime activity following
the Columbus voyage, there has obviously been a drastic amount of change
and innovation in the materials and technologies used in marine archicec-
ture. During the sixteenth and seventeenth centuries, change was rela-
tively slow. The first drastic innovatiors in maritime construction oc-
curred during the Industrial Revolution in the late eighteenth century.
As the graph of gross tonnage indicates (Figure 3a), the average size of
vessels increased only gradually until the late 1700's,at which time there
was a drastic increase.

Changes in shipping technology are discussed in the fcllowing para-
graphs for the time period 1500-1700.

Shortly after landfall in the New World, the Columbus expedition was
met offdhore by twe cances containing what seemed to be aa many as 100
natives. The cances were from 40 to 60 feetr long and from 7 to 10 feet
wide. The spectacle caused Columbus gsome alarm, since his three vessels
carried a combined crew of only 90, and since the largest of his ships,
the Eﬂﬂfﬂ.ﬂﬁfiﬁ' was only 82 feet long and 28 feet wide. Like other vessels
of that period, his ahips were relatively small, with proportionately deep
drafts. The latter were necessary to offset high fore and aft castles which
were used for small arms firing, since the art of monry had not yet been
fully developed. The cannons on board were mounted on friction beds rather
than on naval trunks. Although awkward to maneuver and difficult to aim,
the cannons were used successfully to frighten away the approaching nratives,

In the perisd 1500 to 1700, the size of ships increased gradually, but
the basic four-to-one length/beam ratio was retained. Vessels of this
period were basically alike in terms of construction; that is, they were built

of wood and held together by wooden tree nails and iron fastenings and pins.
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In addition to the small increases in vessel slze, there was a simultan. .us
incrz2ase in the nuuber and size of cannons on board. Conditions of vegsels
of this period were somewhat less than desirable. According to Masefield
{1905) (a contemporary of Lord Nelson, Engiish admiral), "The constant
wetting and lapping ot the rain on the vessel's frame set up 4 decay in
exposed wood so that many of the ships had become to rot before a plank was
placed. Some were as green as grass with mildew and tungus before a single
board was fitted." Although this comment was made afcer the period being
discussed here, it would certainly be applicable to the time,

The average life expectancy of vessels conatructed during the period
ranged from eight to nine yeara. Few lasted that long, however, without
major repairs equaling almost their original cost. The rate of deteriora-
tion was greatly incraased by the humid, subtropical climate of the aouthern
Tegion of the Caribbean snd the Gulf of Mexico. What was not already aet
up 28 a deterioration factor in the decay o7 a vessel prior to planking was
accomplishad by the marine biotic ¢ffects after a vessel had been launched.
Easpecially in the warmer climates oy the Gulf of Mexico, Teredo worms, which
bore their way into the planking and frames, were a constant menace to ships.
Many types of materials were tried as preventatives without much success.
These included pitch, animal hide, tar, whitewash, animal hair, and dung
composites. One successful way of protecting agaiust the Teredo worm was
to place a sacrificial layer of soft wood over the oaken frame and planking.
In the interior, between the planking and the hull, some of the composite
material was inserted. The Teredo worm fed upon the sacrificial iayer, but
was repelled ty the foul-tasting inner layer, thus leaving the hull proper
in one piece. Lead sheathing was also tried, but because of its cost,

welight, and deterioration rate, the material proved not to be feasible.
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Period 1700 - 1819 A.D,

It was the practice of the Romans ru date everything ab urbe condita:
from the foundlng of the city. With respect to the history of the fulf
coast area from 1700 to 1820, such a practice would be especially pertinent,
since the history of the area is essentially linked with the exploration,
settlement, and growth of the city of New Orleans (Thurston, 1972). Berause
the two are 8o closely interrelated, much of the followiug relates to the
history of New Orleans and the Loulisiana area.

As indicated in the following discussion, the strategic location of the
site of New Orleans attracted the incerest of the first expl .ers in the area,
who recognized the rommercial and military votential of & post near the mouth
of the mighty river flow!ng from the heart of the continent into the Gulf of

Mexico.

Franch Settlement Patteruns {1700-1762)

The Ibervilla expedition reached Pensacola, Florida, in January 1699,
but Spanish soldiers at the fort there refused permission for the French
ships to enter the harbor. Iberville sailed vestward and established a tem-
porary camp ou Ship Island, south of modern Biloxi, from which e¢ite he and
a swall party began to explore the Misaissippi. On March 2, 1699, the group
rediscovered the mouth of the river and began their journey upstream, arriving
at the site of New Orleans on March 5. The party explored the river aa far
north as the mouth of the Red River, diascovering and naming Baton Rouge for
a red pole erected there to wark the boundary of the hunting grounds of the
Houma and Bayogoula tribes.

Returning to the coast, Iberville selected the present aite of Biloxi
for his headquartars and ordered the establishment s Fort Maurepas there.

(Iberville considered the lower banks of the Mississippi too marshy for
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settlement, but he recognized the importance of controlling the mouth of
the Mississippl). On May &, 1699, Iberville sailed back to France to
recrult more colcnists and ralse meney. He left Sauvole in command and
instructed Bienville to explore the Mi-=isslppl River and surrounding
territory.

Back in France, Iberville not only nbtained further supplies and more
coionists, but he also convinced the French govefnment that Spanish claims
to Louisiana were not valid and that strong efforts should be made to se-
cure the territory againsat eventual English encroachments from the Atlantic
coast., Upen his return to the Gulf coast, Iberville moved the cnlanial head-
quarters from Biloxl to a more strategic point a few miles up the Mobile River,
where he built Fort Louis in 1702, In thia locatlon, he .nade plans for a
great French empire in the New World, which would be strengthened 'y comaer-
cial and military alliarces with Indian tribes as far up the Mississippi River
as the gite of St. Louis. As part of his plan, be began a series of fortified
trading posts clong the Missisaippl River.

In recognition of French interests in the area, Spain opened the Gulf
to trade between the Spanish settlements in Mexico and in Cuba and the French
colonies along th: Gulf coast, Trade, which previously had been limited to
the exchange of Canadian furs and produce, ﬁegan to ircrease. By 1704, an
average of six ships a year made port at Ship Island, off the coast of Bilox{.
There are no reliable records of the volume of local goods and trade passing
through Ship Island, but Arricla, in his report to the viceroy of New Spain
in 1703 crncerning a visit to the French colonies, mentions eggs, fresh meat,
bread, milk, and brandy.

In July 1704, the Pelican arrived at the colony from France with sol-

diers, workers, and 23 women sent to marry colonists. An epidemic of yellow
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fever in September of that year, howevir, caused the deaths of 35 people.
This was a serious blow to the struggling colony,

Iberville's grand plan for colonization was interrupted by the War
of Spanish Succession (1701-1714) against the English. He took part in
the war and died of yellow fever at Havana on July 5, 1706. Because of
the war and the lack of support from France, Bienville could not carry out
the ambitlous project of his older brother, although he was succesaful in
building up trade with the Indians and with encouraging ne« colonists to
wove into the area. 1In 1711, the garrison had a non-Indian population of
400, Development of the colony, however, ascon proved to be tc> slow and
tco unprofitable to satisfy the French government.

In an effort to decrease expenses of the colony, the govurmment in
1712 granted all trading rights in Louisiana to a French merchant, Antoine
Crozat, for a pariod of 15 yeurs. By the terms of the charter, Crozat was
comuicted to developing the area and transporting new settlers. In returm,
the French government was to maintain forts and soldiera in the coleny for
a part of the period. Despite the return of peace in 1714 (with the end of
the War of Spanish Succession) and a change of administrators, the colony
failed to yield Crorzat a profit. The non-lndian population had dwindled to
ouly 100. Crozat objected to suggestions that a post be created on the present
site of the city of New Orleans. As a result, there were only a few white
pecple living in what is now Orleans Parish. D'Artaguette reported that
there were five to seven inhabitants living between the Mississippi River
and Lake Pontchartrein in 1715, and Gayarre states that these people plant-
ed an arpent of corn in Gentilly that same year.

Crozat's hopes for a commercial empire baged on minerals and increased

trade with Spanish colonisg in the Gulf area were dashed by the Peace of
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Utrecht, in which England forced Spain to close its ports to French ves-
Bels. In a desperate attempt to stop the decline of commercial traffic
in the Gulf, Crozat imported 500 black slaves to eatablish a sugar fincus-
try in Louisiana. The industry did not generate the commercial boom that
Crozat had hoped, but the importetion of slave labor established a Prece-~
dent in the area. On August 23, 1717. “rozat surrendered hia rights in
Louisiana back to the French governxent,

A charter for the control of Louisiana was then issued to & corpora-

tisn called the Compagnie de la Louisiane ou d'Occident (later known as
-the Compagnie des Indies Occidentales), controlled by a Scotsmar named
John Law. On October 25, 1717, the company directors, mecting in Paris,
tormally authorized the founding of New Orleans a3 the central commercial
and military headquartera. The actual establishment did not take place
until montha later (February 1718), with the arrival of the first public
official, a tax collector. According to Baron Marc de Villiers, he

"... came ashore among the reeds and the cypresses and the alligators, with
his cash-box, his registers and his account book." Bilenville selected the
site and named it New Orleans in honor of Phillipe d'Orleans, ~he Regent
of France. By June 1718, the town had a total population of 68.

Unaer John Law's direction, the colony expanded, largely as a re-
su.t of glowing reports that he had circulated in France and Germany. Con-
cesslone of land were made by the company to persons who would agree to
colonize and develop chem, Many of these grants were made to French noblas,
who did not come to Louisiana themselves, but sent astewards instead to
manage the property. Agriculture toock on importance as the new colonists
came to realize that Law's boasted gold mines were imaginary and that they

zust earn a Jiving in humbler fashien. Among the first suzcessful farmers
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were ghout 250 Cerman {mmigrants, who settled along the river upstream
from New Orleans cnd began to work their own gardens and small farm plots.
Although successful, these efforts were of too limited a scale to have a
slgnificant effect on economic growth and overall dependence of the colony
on France.

In February 1720, the flurry of apeculation in France thac had in-
creased the value of company stock to dazzliug heights moved rapidly toward
a finaucial panic. The so-called "Mlssissippi Bubble"” had burst, and the
effects rocked all of France, forcing Law to flee in December 1720, The
company, however, managed to remain intact and hold the charter until 173i
with modest financial success. By 1720, the pepulaticn of the entire Louisiana
zolony was estimated at around 6,000, which included more than 600 Negro
slaves. In 1722, the company established New Orleans as the seat of govern-
ment, adopting Bilenvills's choice for the capital site.

In 1726, as a result of charges made againat him by French civil offi-
¢ials, Bienville was dismissed from the company's service and replaced Ly
Sieur de Perier. Perier's administration, which lasted until 1733, was
marked by increased permarency and stability of the colony. In spite of
the progress, however, income was not sufficient to meet expenses, so the
company rnurrendered its charter in 1731, The French government took over
the company property and full responsibility for the colony.

The period of crown rule chat followed (1731-1763) was not an event-
ful one compared with the progresa made undar the company. Perhaps the two
most significsnt events were the introduction of cotten as a crop in 1740
and the introduction of sugar cane by the Jesuits, who imported it from
Santo Domingo In 1751. (Cotton had been planted as early as 1718 at

Natchitoches, and sugar cane was grown in Louisiana before thia time, but
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on & very limited scale. Iberville brought a few w.talks with him and
planted a patch at the mouth of the Mississinpi River), Although both
crops were later to become vitally important to the area's economy, &t
that time indigo was the Principal cash ecrop in the area near New Orleans,
ang tobacco was the leading crop upriver at Pointe Cougee. For the most
rart, the econony of the area during the period was characterized by sub-
sistence agriculture and dependence on fur trade and military establiah-
wents. Rice and corn were the principal staple foods. Some land along
the river was devoted to gardens and to pasturage for livestock. A hur-
ricane in 1740 duestroyed vital cropes, which had to be replaced by extensive
impu: tations from France, causing the c~lony to be an even greater drain
oo the French goverument and further ¢iscouraging efforts for progress.

As the population increased, however, a small export trade was developed,
involving lumber, indigo, and tobacco, although, for the most part, New
Orleans was a receiving port for goods and materiala shipped from France
and Spain. Ship arrivals were irregular during the period and had litrle
bearing on the commercial development of the area or the Gulf coast. Moat
waterborne traffic was inland on the Migrissippi River and offshore along
the coast. Trading also occurred with Cuban and Bshamian fighermen, who
utilized the large fishing grounds in the Gulf,

The peaceful development of the colony by France came to an end with
the French and Indian War, which locked the British and French ermpires in
struggle from 1755 to 1763, British victory in the war resulted in the
Treaty of Paria in 1763, which gave to Great Britain the follming ueldings
in the New World: Canada, the Louisians colony east of the Missiscippi,
and¢ the Spanish colony of Florida. As compengation for Spanish aid againat
England during che war, France ceded to Spain the Islsnd of New Urleans

and the Louisiaga Territory west of the Migsisaippi.
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Although France lost its holdings in the area, the French influence
endured. especially in lower Louisiana (below Pointe Coupee). This influence
was end continues to be reflected in land use and settlement patterns, local
place names, language, religiou, music, architecture, and cuisine. The French
introduced a mode of land division that distinguishes all their settlement
areas from others in America. Because French settlement began at a time
when waterways constituted the only weana of travel, the French adopted the
method of land division used along streams in northwestern France and in
Flanders. Under this method, the stream served as the survey bage, and
gurveys for grants extended out from the stream at right angles, resulting
in many pie-shaped landholdings caused by the curvature of the river banks.
Each landowner was required to build a landing on the river and to wmaintain
a road along the top of the natural levee. Thia linear settlement pattern
vas occastonally broken by a complex of religious, civil, and professional
buildings. The original land grants usually measured 8,000 feet deep, with
12,000 to 16,000 feet of frontage. With the passage of time, however, these
large plots were divided and subdivided lengthvise among the male heirs in
equal parti to allow each one access to the river. Eventually, the plots

became so small that owners sold the land.

Spanish and Britisli Dominaticn (1763-1801)
Throughout the period that France was consolidating its power in the
Gulf coast region, Spanish officials repeatedly urged development of the
economic potential they recognized in Florida. 1t was not the Spanigh
policy te colonizc Florida, however, rand withcut active colonization, pro~
duction and commerce were not poscible., When a cargo of naval stores was
produced in St. Augustine and shipped to Vera Cruz in 1756, it created great

conaternation among officials there, who could find nc precedent to guide
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them in daciding what to do with such an unheard-of thiag as a product
of Florida.

The British occupation of Florida in 1763 brought an increase in
economic activity to that area and precipitated the emergence of & mari-
time commerce. The colemial government in West Florida was seated at
Pensacola, but economic activity was forused farther to the west around
the Mobile and Iberville Rivers. For severgl years, settlers from Barbadod,
the Bahamas, and the northern colonies migrated to Florida, along with
their slaves and household goods, but these immigrants soon left bacauss
of the continued absence of marketable experts. By 1779, indigo had be-
come a basic export commodity, along with small quantities of naval stores
and lumber. After the American Revolution, British loyalists emigrated
in large numbers to Florida, providing additional imperus to economic
growth.

The transfer of the lsland of New Orleans and the Louisiana Territory
west of the Mississippi to Spain was kept secret from officials and the
pecple of Louisisna until the middle ¢7 1764. When anncunced, it proved
highly unpopular among the local populatiom, who petitioned Louls XV tn
undo the cession. Louis XV refused, and on Mazch 5, 1766, Antonio de Ulloa
arrived to govern in the name of the Spanieh king.

Uiloa was coldly received and almost ignored. He was not a forceful
pdn, and matters were made even worse by his timid method of governing indi-
rectly through the last of the French governore who remained in the colony
after :ession to Spain. During his administration, he built Fort Real
Catalica opposite to La Ballise, a fort oppogite the mouth of Bayou Manchac,
ang a fort at Vidalia opposite Natchez. He slao tried to enforce Spanish

mercantilist decrees, but hie roor diplomacy, the British free-trade policy,
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eronomic difficulties, and the general displeasure with Spanish control
were ca1sal factors in an armed rebellion against Spanish authoricy, led
by several prominent Creocle businessmen in 1768.

Ulloa sailed away to Cuba lmmediately, but local hopes of indepen-
dence were dashed ten months later when Count Alexander O'Reilley arrived
in Louisiana with 2,000 soldiers to reestablish Spanish control and pres-
tige. A man of action, O'Reilley executed five of the leaders of the
rebellion which ousted Ulloa, substituted Spanish law for French, the
Spanish language for French as the official tougue, and enforced Spanish
commercial regulations which, based on the prevailing mercautile theorles
of the day, limited Louisiana trade to Spain and Cuba.

During the Spanish rule, an important addition was made tc the Louislana
population -- the Acadian wigration. The Acadlans, who refused to swear al-
legiance to the King of England, began arriving in Louisiana from Nova Scotia
after 1760. The colony was a suitable refuge for them because they shared
with the local population a common French descent and religiom. By 1790,
more than 4,000 Acadians had come %o Loulsiana, settling in the southern
part of the state, along the banks of the Mississippi, and fa:ther west in.
the Bayou LaFourche, Opelousas, and Attakapas discricts. Still another zi-
gration to Louislans occurred in 1791, when a slave revolt in Santo Domingo
drove 2ut the whites, many of whom came to Louisiana.

During the Americar Revolution, the Spanish government of Louiriana
provided aid to the American colonies, not 8o much to help the Americans as
to humble England. Munitions were shipped through New Orleans to American
forces fighting the British in the Ohio Val®™ -, and the Spanish governor,
Galvez, allowed Americans to use New Or? . a8 & base for operations againat

the loyalists and British in West Florida,
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When Spain declared war on England on Jume 1€, 1779, Galvez set out to
occupy for fpair East and West Florida, which wrre controlled by the British.
In addition te establishing commercial venturzs in Florida in 1763, the
British had also established control of the east bank of the Misaissippi
River. Land grants were ~ffered along the Missiseippi River, and thousands
of immigrants had flocked to the area. As a result, the town of Natchez
wag reborn, Baton Rouge developed rapidly, and a new town was established
at tha mouth of Bayou Manchac, Plantations lined the river banks from
Manchac to Baton Rouge. Galvez succeeded in capturing the British outpostc
at Bayou Manchac and Eaton Rouge, and then marched to Natchez and captured
Fort Panmure. He later seized Pencacola and Mobile. These acts were a

severe blowv to the British intereats in Americs.

American Influence and Control (1803-1819)

Trade between American sattlers in the Ohio Valley and Louisiana,
although illegal under Spanish law, had become prevalent in the period prior
to the American Revolution. After the war, the volume of trade increased
dramatically as a result of the increased migration of Americans to the Ohio
country. It readily became apparent, therafore, that control of or free
access to the Mississippi River and its mouth was essential to western citi-~
zens of the United States. When Spain began to forbid American commerce at
New Orleans and occasionally seized boats and cargoes sent there from
Tennessee and Kentucky, the tension became great. The problem was temporarily
resolved by the Treaty of 1795 betveen Spain and the United States, in which
Spain recognized the Mississippi as the western boundary of the United States.
For a three-year period which wae later extended, American commarce was al-—
lowed free use of the river and the right to deposit and export goods at

New Orleans.
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Andrew Ellicot, appointed by Washington to survey the 31lst parallel,
the boundary between Spanish Florida and the U.S. Territory, fomented a
popular rebelllon against Spanish rule in Natchez, foreing the Spanish
to evacuate that town in March 1798, In 1800, Spain secretly retroceded
the Louisiana Territory to France in return for a large section of Italy.
Napoleon, envisioning the reeatablishment of a French New World Empire,
planned to send an army to garrison Loulsiana, but the army was wiped out
before it ever arrived by the combined disasters of a native uprising and
yellow fever in the French colony of Santo Domingo. In addition to this
setback, Napoleon became engaged in war with England in 1803. Because of
his need for additional money, his fear of England's taking Louistana from
him, and the impossibility of sendiny another expedition to occury and de-
fend it, Napoleon decided to offer ta\sell all of Louisiana to the United
States,

On April 30, 1803, the Americans, amazed at the French offer to sell,
consumnated the bargain by which the United States more than doubled its
size and gained more than 80,000 inhabitants. On December 20, 1803, Pierre
de lLaussat, who had represented the French republic in Louisiana, handed the
territory over to the United States, represented by W.C.C. Claiborne, the
new territerial govermor, and Gen. James Wilkinson. The United States now
controlled the most important waterway in America, the Miselssippi River,
and the most important port on the Gulf coast, New Orleans.

The value of this acquisition was greatly enhanced in 1791 by a for-
tuitous turn of events in the Caribbean. A slave revolt in Santo Domingo
forced many sugar planters, mill masters, and coopers to flee that country.
Many came to New Orleans, In 1794, a French plantation owner, Etienne de
Bore, set up the first successful commercial sugar operation in the Gulf

coast region. He undertook the endeavor because of the decliniig market
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for his indigo crope and because of the storias of sugar prosperity carried
by the newcomers from Santo Domingo. So successful was de Bore's operation
thar by 1800 the Spanish government had lifted its ban on the import of
slaves in order to foster the growth of the industfy. By 1801, New Orleans
had become the center of the sugar industry, exporting 200,000 gallons of rum,
250,000 gallons of molasses, and five million pounds of sugar (Carter, 1942},

With the division of Spanish territory into Florida and Louisiana by
the retrocession of Louisiana to France, Florida Lecame Spain's last hold
along the Gulf coast., After the purchase of Louisiana by the United States,
many Americans migrated to Florida. Among these were the Xemper brothers,
Ruben, Nathan, and Sam. As the resuit of a business disagreement and the
belief that they had been slighted by the Spanish government, in 1804 the
Kempers led an abortive rebellion againat Spanish rule in West Florida.

Their army of 35 men was routed by 150 Spanish militiamen. Although the
rebellion was unsuccessful, the discontent expressed by the Kempers grew,

By 1809, favoritism and arbitrary fiat -~ generally against the in-
terests of America and usually agitated by the large Tory population ~-- was
rampant in Florida. 1In 1810, news arrived that Napoleon wae planning to
invade West Florida, As much as Spanish rule was detested, French rule was
liked even lesa. As a result, the rival Tory and American groups grew closer.

On September 22, 1810, 2 column of 75 Weat Florida settlers took the
fort at Baton Rouge, Spain's last hold on the Mississippi River. Om
September 26, 1810, the West Floridians proclaimed their independence from
Spain and organized themselves into the Republic of West Florida, All land
between the Missiasippi River and the Pearl River was given to the Louisiana
Territory, and the new alcalde of Florida, Fulovar Skipwith, was instructed

to seek annexation to the United States. Om December 3, 1810, the Spanish

35



governoer of West Florida wrote to U.S, President James Madison request-
ing the uid of American troops in driving the rebels back to Baten Rouge,
and asking that commissioners be sent to Mobile to negotiate the tranafer
of the province of West Florida te the United Siates.

On October 27, 1810, however, President Madison proclaimed that West
Florida had really belonged to the Unized States all along as part of the
Louisiana Purchase, He then ordered W.C.C. Claiborne, governor of the
Louisiana Territory who was in New Orleans, to enter the territory and take
possession as far eastward as the Perdido River. By December 1, Claiborne
had distributed copies of Madison's proclamation throughout West Florida.
The sucreasful rebels wera indignant and vowed to defend their independence
against the United States itself. While Skipwith was planning to reaist,
Claiborne proceeded to the town of St. Francisville (capital of the Renub-
lic), raised the American flag, and urged the assembled citizens to accept
the government of the United States. Angrily and with truth, they answer-
ed that "the United States had refused either assistance or protection when
it was needed and now when it was unnecessary, sought to force it on usg"
{Carter, 1942). The claim of the United States, they said, was bad in law and
morals, and Madison's proclamation was a4 virtual declaration of war. They
then vowed to deferd West Florids with their lives. Clafborne ordered gun
boats end reinforcements from New Orleans. Wichout wailting for them, he
marched the few miles from St. Francisvilile scuth to Baton Rouge, encounter-
ing no opposition. When he raised the American flag over the fort, however,
it was torn down. At this point, the reinforcements arrived, and the citi-
zens reluctantly yielded to Clalbovne without any blood being shed.

The Census of 1810 reported a populetion of mora than 75,000 residing

i1n the Territory of Orleans. This number was sufficient for statehood, and
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& proposal to that effect was made in 1811 by Julien Poydras, the territorv's
delegate to Congress. In November 1811, a territorial convention met at

New Orleans and drew up a constitution patterned after Kentucky's, providing
for a governor, a bilcameral legislature, and a aupreme court, It differad
fron other state constlitutions, however, in retain.ng the Napoleonic code
rather than adcpting the Common Law., Louisiana formally became a state on
April 30, 1812,

Although Louisiana now ceased to play a part in the intrigue of Euvo-
pean diplomacy, its history continued to be eventful. Much activity center-
ed around the cortrol of the mouch of the Micsleaippi River. The western
Gulf of Mexico at this time was controlled by freabooters, privateers, and
pirates. To the east, the settlements of Biloxi, Moblle, and Pensacola
controlled access to the Mississippi Sound, the major sea channel to New
Orleans,

Minor British expeditiome to gain entrance to Mobile Harho» during the
War of 1812 failed and resulted in the loss of a small frigate, the s
Hermes. These expeditions were attempts to protect the flanks of the major
invasion under Vice Admiral Sir Alexandar Cockran and Sir Edward Packenham.
Major Nickols of the Royal Marines attempted to arm Indians and to organize
&8 slave revolt to create an army to travel up the Mississippi River to Baton
Reuge after the anticipated fall of New Orlaans. Reacuing to the use of
Pensacola as a British stronghold and a posaibia tnvasion port, U.5. Generai
Andrew Jackson captured the town of Pensacola on November 7, 1Bly, The
Spaniah cormander of Fort St, Michaal surrendered, opening the way for an
acsault on the British-held Fort Bzrrancas, which guarded the antrance to
Pensacola Bay. As the Americans afproached the fort on November 9, 1814,
the liritish blew {t up, embarked on their waiting transports, and rejoined

Cockran's main force in Jamaic-.
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The battie for control of the Gulf coast region culminated at New
Orleans ou Jsnuary 8, 1815, when Gen. Andrew Jackson defeated the British
at Chalmetter in 8 notable battle, made even mcre a0 by the fact that it
was fought 15 days after peace had been signed at GChent betwecen Britain
and Averica. As a result of the battla, however, U.S. dominance along
the Gulf cosst was recognized.

The town of Apalachicola, on the river of that name in Spanish-held
East Florida, had been built by the British during the War of 1812. After
the var, the fort and the surroumding countryside, which wac occupled by
Seminole Indians, became a refuge for runavay slaves and hostile Indians.
To eliminste the threat of problems with these iadividuale, the U.5. govern-
ment dispatched an expedition which destroyed the fort on July 27, 1816, and
touched off armed conflict with Negroes and Indians. A force led by General
Edmund T. Gains was instructed to pursue hostile elements acrocs the Florida
boundary to the limits of the Spanish posts. On December 26, 1817, command
was transferred to Geneval Andrew Jackson, who was given aimilar orders,
Upon receiving the instructions, Jackson wrote to President Monroe,"let it
be signified to me through any channel that the possession of the Floridas
wou.d be desirable to the United States and in sixty days it will be accom-
plisbed" (Morris, 1953). Noimmediate action on the letter was taken inWaghing-
ton by President Monroe and Secretary of War Calhoun. Jackson chose to re-
gard their official silence as rzaramount to approval of his subseque?t
course in Floridas.

Jackson marched into Florida and seized St. Marks on April 7, 1818,
and Pensacols on May 24, 1818, even as Secretary of State Adams was holding
dlscussions with the Spanish minister concerning the problems in Florida.

Jackson's raid met with disapproval by ali of the cabinet members except
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Adams. Because of the popular approval of Jackson's Semincle campaign,
which brought all of East Florids under U.S. mili:ary control and strength-
ened the image of the United Status in foreign affaira, President Monroe
decided not to take punitive actions against Jackson.

Accusing Spain of aiding and abetting hostilities against the United
States, Adams declared that the U.S. government had acted in self defense,
He defended Jackson's conduct and informed the Spanish government that it
faced the alternatives of protecting and controlling Florida or ceding i:
to the United States. The Spanigh posts seized by Andrew Jackson in East
Florida were returned to Spain, but Adams' vigorous Instructions, coupled
with the Spanish colonial difficultier in South Aperica, caused the Madrid
government to agree to the U.S. demands. The extended negotlations
which Adams had conducted with the Spanish minister resuited in a treaty
aigned on February 22, 1819, whereby Spain rerounced all clains to West
Florida and ceded East Florida to the United States. The treaty also de-
fined the western limits of the Louisiana Purchasge.

After che United States gained control of Florida, the primary concern
shifted to the control of piracy in the Gulf. Congress had authorized war
again- . the pirates in the Gulf on March 3, 1819. At that time, nowever,
the U.5, Navy could spare only a few ships for this purpose. The Linx,
with six guns aboard, successfully engaged pirates in the western fulf in
1819 under the direction of Lt. J.R. Madison. The ship disappeared at
sea with its 50-man crew in January 1820. The probliea of plracy Gtocame
even more critical in 1820 and 1821. Further discussion of the problem is

included in the historical overview of the period 1820 to 1865.

Technological Changes (1700-181%)
For the first half of this pericd, the pace of evolrtion remained at
a falrly constant rate. In 1758, however, the Royal British Navy performed
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an experiment in which {t sheathed the H{S Alarm with copper. The ex~
periment was a success, since the copper not only thwarted the attack of
tha Teredo worms, bul also reduced the build-up of bartacles and algeans
on the sides and bottom of the vessel. Without this build-up, the vessel
had greater speed through the water. Unfortunately, the Royal Navy did not
accept the practice on more than a trial basis until half a century later.
Merchants not working through the bureaucratic network. however, were able
to implement the practice much sooner. Changes {n construction follewing
the experiment with copper sheathing had two important results. The firat
wvas a fastear vessel; the second was a much more stable, safer, and longer-
lasting nlacform from which to wozk.

In the century after the experiment, many other innovations were made
that changed the appearance, design, and propulsion of vessels. 1In 1760,
Muller, of the English Mavy, introduced a smaller canncn which f.red the
same size shot as the larger conventional vannons. The short cannon, ad it
was called, reduced the weight of an armament on a vessel while maintaining
the same defensc pewer. In 1772, a Scottish inventor, Jamea Watt, created
the modern steam engine., Steam-propelled vessels, however, were not in com-
mon use in the Gulf of Mexico for another 40 er 50 yeara. In 1779, the car-
ronade was adopted for usc by the British Royal Navy, further reducing the
size of the cennon needed to fire a given shot. The carronade could fire
ahcts weighing upto and including a 46-pound ball. Prior to that time, a
cannon capable of firing a 46-pound shot was believed by the Admiralty to
be too unwieldy for use aloard ship and too hazardous to both the ship and
its crew.

In 1783, the use of iron bolts on ships was discontinved. Copper

bolts or bolts with copper heads were esuvbstituted. The use of copper
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reduced the smount of decay~producing water that could get into the wid-
dle of the tiwbers. Thia seepage was a problem when iron bolts were used
because the bolts would deferiorate or corrode through the electrolytic
process, allewing the water to enter through the fasteaing holes.

By tha end of the 1700-1819 period, the prospects were bright for
&ven greater advancements and further improvements in maritime vessels.
On the whole, however, change was slow during che period, varying not only
by country, but also by type of commerce within a country. One of the
last important achievements in the period was the production of an anchor

chain and a heavier handling gear to raise this chain (1812-~1815).

Period 1820-1865 A.D,

The pericd 1820 to 1865 was characterized by the rapid growth of
population, trade, and agriculture In the Gulf coast area. This discussion
of events during that period is divided into two parts: the period 1820

to 1860 and the Civil War period (1860-1865).

Antebellv~ Period (1820-1860)

The history of the Gulf coast area in the four decades preceding the
Civil War is closely tied with the organizatiom, economy, political and
gocial development, and military and governmencal patterns of the South
as a whole. As previocusly indicated, it was a period of growth and increased
stability. From a population of around 75,000 in 1810, the inhabitants of
Louisiana increased to more than 150,000 by 1820, 350 000 in 1849, and more
than 700,000 in 1860. The population of the city of New Orleans reached
102,000 in 1840, me.ing it the fourth largest city in the Union.

Statistics on sugarcane production illustrate the growth of that crop

in the delta area. 1In 1820, for example, around 25,000 hogshead of sugar
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were produced. By 1835, this volume had increased to more than 100,000
hogshead: in 1845, to more than 200,0C0; and by 1865, the peak year,to
more than 450,000 hogshead., This high rate of increase reflects improved
agricultural methods and the use of steam equipment after 1830, as well as
the growth of population and demand for the product. Commerce, particular=-
1y at New Orleana, kept pace with tne rapid development of the coastal area
in other fields. Figures on freight tonnage brought dewn the rive:r to New
Orleans reflect this growth., In 1815, less than 70,000 tons were shipped
through the port. By 1840, the volume had increased to almost 550,000 tons.

The period was marked by a number of signifficant accomplishments. In
1823, for example, the firat gas w-ll in Louleilana vas brought in near
Natchitoches, but was not though. to be of any value. On April 23, 1831,
the first railroad west of the Alleghenies, the Pontchartrain Railroad,
opened passenger and freight service between Naw COrleaas and Milneburg.
This company continued in operation until absorbed by the Louiaville line
in 1880, The New Orleans and Carroilion Railroad, ome of the first rrolley
lines ip the country, was put into operation between Canal Street and the
village of Carrollton. Imn 1837, Ralph Smith-Smith, a planter, began what
is probably the first railroad wert of the Mississippl, the Red River line,
which ran from Alexandria to Bayou Hauffpauer near Cheneyville for the pur-
posc of transporting cotrun and sugar to the Red Riveir steamboats. The in-
vention of the "multiple effect"” process by Norbert Rilljeu revolutionized
the sugar-refining industry in 1846,

Flsewhere along the coest, significant strides were being made toward
economic gruwth and stability. Misriseippil, which gained statehood inm 1817,
was by now a fust-growing frontier region. The state ponulation increased

from 40,352 In 1810 to 75,448 in 1820, and the state capiral wvas located
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at Jackeon in 1822, Two-thirds of the area was atill in Indian hands, but
gradually the natives ceded their lsuds to the state and migrated westward.

The Territory of Alabama, which gained statehood in 1819, was rapidly
being settled by {mmigrants from the Atlantic seaboard, who cleared lane
for farms and built towne in the river valleys. Much of the state was found
suitable for the production of cotton, which had become a highly profitable
crop throughout tha South after the invention of the cotton gin in 1793.
Increaningly during the period, farmers began to apecialize in the crop,
and a planttion economy developed.

The Spanish cession of Florida to tha United States in 1821 marked
the heginning of sustained development in that state. This was virtually a
n2w phenomenon: for more than three centuries the aresa had been a pawm of
imperial projects, and except for the small towms of St. Augustine and
Peasacola, there was only minor evidence of EBuropean influence. After a
brief period of military government under Jackson, the area was organized
inte a tersitory in 1822, and gained statahood in 1845. During the ter-
ritorial peried, much of the irea was transformed into plantations and small

farms.

Texas, which had been a vart of the Spanish colonial empire, became
it of the Republic of Mexico 1im 1821, In 1835, the Republic of Texas
wae established, and the area became the twenty-eighth state in 1845. A
number of port towns along the coast are of historical significance. These
include Galveston, Aransas Pass, Matagorda, Velasco, Corpus Christi, ./ndianocls,
Port Isabel, Brazos de Santiago, end Sabine Pass.

A new settlement was begun at Galveston in 1834, which served as a
naval bage fnr Taxas revelutionaries. The towm was incorporated in 183%

and flourivied =7 2 cotton shipping poirt and as a port of entry for the
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Republic of Texas. Over 120 shipwrecks have been recorded in the
falveston area, including Galveston Ialand, Trinity Bay, and Bolivar
Point (Berman,1972; Lytle, 1952; Shomette,1973; U.S. Navy Departmert,
1971; Workz Progress Administration, 1938b), Mast of these
occurred during the nineteenth century, beginning in 1841.

The Aransaas Pass area was first settled during the 1820's and 1830's
by Irish immigrants. Through most of its early history, the area was a
fishing port. It is the recorded location of over 30 shipwrecks
(Berman,1972; Lytle,1952; Shomette,1973; Works Progrzss Administration,
1938b}, at least 16 of these occuvring in the nineteerth century. The
earliest of these occurred in 1845.

Matagorda, which was first settled in 1825, was designated a port of
entry by the Republic of Mexico in 1831 and remained an important port during
the Mexican peried. Over 40 shipwrecks have been recorded at Matagorda, the
last occurring in 1852 {Berman, 1972; Lytle, 1952).

The town of Velasco was established in the 1830's around the site of
a Mexican fort captured vy Tew:as revolutionaries in 1832. The treaty ending
the Texas Revolution was signed at this town. Over 20 wrecks are recorded at
Velasco/Freeport (Berman,1972; Lytle,1952; U.5. Navy Department,1971), at ledst
9 of these occurring in the nineteenth century.

Corpus Christi was founded in 1839 as Kinney's Trading Post and re-
ceived a considerable economic boost with the advent of the Mexican War a
few years later. In 1848, the name of the growing town was éhanged, and
settlers were encouraged to locate there. Corpus Christi became an assembly
point for proepectors during the Cold Rush of 1849,

indlancla was founded in 1844 as Carlshafen, a port of entry for

Cerman colonists. Some years later (1856-1857), the town was a port of
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entry for camelu which were being imported by Jefferson Davis, then
Secretary of War, who hcped to establish an Army Camel Corps in the
Southw::st. Indianola experienced tremendous commercial activity and
immigration for a period of about thirty years. Only one nineteenth
century wreck (1868) has been recorded at Indianola (Berman,1972: Lytle,
1952).

Port Isabel wae rade the site of a government lighthouse in 1853.
Neighboring Brazos de Santiago, che entrance to the Rio Grande, was a
supply base for Taylor's army during the Mexican War. Eighty-nine wrecks
have been recorded in the area of Port Isabel and Brazos de Santiagoe
(Berman,1972; Lytle,1952; Shomette,1973; Works Progress Administration,
1938b), seventy-five of which cccurred during the nineteenth certury
(1846 to 1877).

Sabine Pass was a boom town and center of pirate activity before the
Civil War. A well-known Civil War battle fought there in 1863 repelled an
attempted Federal landing (Hansen, 1969). References have been found for fifty-
one wrecks in the Sabine Pass vicinity (Berman,1972; Lytie,1952; Shomette,
1973; U.S. Navy Department,1971), eleven of these occurring during the nine-
teenth cen:iury.

During this period, the problem cof controlling piracy in the Gulf of
Mexico became even more critical, eapecially in view of the unprecedented
growth of population, agriculture, snd commerce in the area. A decade
earlier (in 1813), the governor of Louisiana had issued a proclamation
commanding the smugglers at Barataria to disperse, but the pirates,
comnandad by the Lafitte brothers, ignored the order. By 1821, the problem
had reached proportions requiring immediate attention. During that year,

the sloop of war Horner, the brig Enterprise, and the schooner Porpoise had
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been actively engaged in the Gulf. These vessels destroyed at least seven
pirate vessels and one pirate base on the Cuban shore. The brig Spark and

the schocners Scrampas, Shark, and Alligacor were also assigned to W 3t

Indies waters, and gunboats 158 and 168 patrolled the Georgia and Florida
coasts. The need for additional small vesgels wvas apparent, however., As
the campaign against the pirates iIntensified, it became a free-for-all in
which it was often difficult at sea to distinguish friend from foe. The
naval campaig: of 1822 gradually reduced the number of larger pirate veasels
and reduced pirate activity to forays by smaller boats from the Cuban shore.
In 1823, new classes of small vesséls were introduced to combat the kind of
daritime guerrillawarfare to which plracy had reverted. In February 1825,
4 Pensacola newspaper warned mariners that a band of pirates operating some
25 miles east of Havana sometimes displayed a revolving light similar to
that 4t Moreau Castle in order to lure passing vessels within range of
attack. The threat of piracy remained serious enough to rause concern in
Key West as late as 1829.

Because of its location, the Gulf crast area played an important part
in the "Manifest Destiny" chapter of American history, which includes the
war with Mexico, the annexation of Texas, and the curious "filibustering"
expeditions aimad at fostering revolutions in tha Spanish colonies of
South America. Many area residents migrated to Texas during the period to
help fight that repubiic's battles against Mexico. Many more served under
General Zachary Taylor who, when the Unitad States went to war in 1846, led
his armies into Texas from Louisigna territory. In the 1850's, New Orleans
was the center of such filibustering acitivity as Narasc Lopez' two futile
expeditions against Cuba in 1850 und 1851 and William Waiker's temporarily

successful rebellion in Nicaragua in 1856.
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By 1806, & latently aristocratic and feudal society was beginning
to take shape in the more settled communities of the coastal region. The
number of slaves in the South had increased from about three-quarters of a
million in 1790 to four million by 1B60. New Orleans became a major market
place for the importation of slaves. As agricultural and commercial activi-
ties expanded in the area and in states drained by the Migsaissippi River, New
Orleans became the Queen City of the South. Mora than 5,000 boats a year
traveled down the Mississippi River .r acrizs the Micaisaippli Sound from Mobile,
Pensacola, Galveston, and the Sabinc River to deposit cotton on the wharves at
New Orleaus. One proud reaident of New Orleans vrote a friend in the Northeast
in the year 185& chat New Orleans was probably the principal port in the United
States, since it did more day-to~day ship business than the port of New York
(Carter, 1942). Wealth poured in from the mid-continental United Stataes ana
from all over the world. This booming life was soon to feel the impact of the

Civil War, as indicated in the following paragraphs,

Civil War Period (1860-1865)

The election of Abraham Lincoln to the presidency in 1860 and the action
of South Carolina were quickly followed in 1861 by the dissolution of ties be-
tween the coastal states and the Union. In an effort to cut off supplies being
imported to equip and sustain the Confederate Army, the Union Navy began to
blockade ports along the Gulf coast soon after the war began. From Key West
to Pensacola, blockade-rumnners were engaged in emuggling small amouuts of sub-
siatence goods to the inhabitants of the Florida peninsula. From Pensacola
east to Mobile, the runners concentrated their activities on running swall
shipments of goods and supplies along the coastline and into the small rivers
that dotted the crast. Since the Union forces were unable to patrol all of
the many small swamp ports along the coast, they concentrated activicies on

the three large ports of Mobile, Galvaston, and New Orleans.
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Becauyse of the great commercial and strategic importance of New Orleans
as the gateway to the Migsisaippi Valley, that city quickly came under Federal
naval attack. 7Two permanent masonry forts, Jackson aud St. Philip, were gar-
rigsoned by Confederates about 90 miles downstream from the city. The Federal
attacking force consisted of 24 wooden vessels, mounting 200 guna, under the
command of Adm. David G, Farragut, and 19 mortar boats, each armed with a 13-
inch mortar, under the cvmmand of David D. Porter. The attack began on April
18, 14862, with a rain of mortar shells, but after a week of bombardment, it
became clear to Federal forces that the mortar boats were ineffective againat
the forts. On the night of April 24, Farragut ordered his vessels to run past
the forta, and by dawn he had achieved his objective, The Union lost one gun-~
boat and a flagship, and ancther gunboat was damaged. Nine Confederate vessels
were sunk or captured. A few days later, oo April 29, Farragut walked to the
City Hall and demanded the towr'a surrender. The administration of Maj. Gen.
Benjamin F. Butler, the Union commander of occupation who arrived two days later,
made him an anathema to the residenta of the city,

After the fall of New Orleana, the Union Navy attempted to consolidate
its position along the codst by landing at many small towns end rivers where
cargoes were still being smuggled ashore by blockade-rupners.

' To the east, in Florids, most of the coast towns were captursd by Federal
forces in the firat two years of the war, The most important military action
in Alabama was the Battle of Mobile Bay, on August 5, 1864, in which a Union
fleet, commanded by Adm. David G. Farragut, blockaded the enmtrance to the bay

after asuccessfully engaging the Confederate ram Tennessee, commanded by Aim.

'Franklin Buchanan. The city itself was not captured until the following year,

however.
Although the Union Navy was successful in blockading mucl of the coast,

Confederate cruilsers, built or bought in England, caused great loss to
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Northern shipping. COne of the moat importai = naval conflicts of the war,
between the Union Monitor and the Confederat Merrimac, marked the end of
wooden battleships. The Monitor, built by John Ericcson, was launched in
1862. Heavily sheathed in iron, the vessel was characterized by revolving
turrets carryirg two ll-inch guns. The deck was only 18 inches above the
water. The Merrimac was a frigate, which was scuttled by the Union, raised
by the Confederates, and made into an ironclad, renamed the Virginia. The
two ironclads clashed in battle in Hampton Roads on March 9, 1862. The
action was indecisive, and no one was killed.

When the war ended at Appomattox Courthouse on April 9, 1865, with
the surrender of Lee to Grant, a total of 2,200 tattles had been fought
between the North and South, comprising more than 6,800 engagements of all

kinds on land and sea.

Technological Changes, 1820-1899

Until 1820, rovst technological changes and improvements, although
important, were rot very far-reaching. Beginning in the mid-1800's, however,
the impgct and significance of changes increased dramatically. During this
period, the length/beam ratio in sailing ships wae increased from 4:1 to as
much as %9:1; steam-propulsion challenged the use of gall; and iron for con-
struction was introduced. In another development, the rule joint rudder was
replaced by the plug stock or gun stock rudder. The result was a more efficient
steering system and a reduction in the size of the large opening needed in the
stern for the rudder to swing. (The plug stock needed an ¢pening only the size
of the pillar post that came up into the vessel proper).

Various types of ballast were also tried in the late nineteenth centurv,
These included pigiren, sand bags, and even lead, which, at times, replaced the

traditional cobble ballast used on earlier vessels. Another type of ballast

695



has been noted on some of the wrecks from that period. This ballast was
lithic in nature, but was quarried, as opposed to stones that were picked
up in riverbeds.

Ag early as the beginning of the 1800's, the vast quantities of good
lumber needed to produce a vessel were becoming relstively scarce for many of
the mafor maritime nationa. To develop a substitute for this commadity and to
produce more rurable products, these nationc began to experiment with combina-
tions of iron having wooden skins. {The wooden skina were necesgary in order
to apply copper sheathing). Iron was ysed first for beama and then for frames.
Another procedure was alsc tried during the early 1800'a. This involved triple
hull skins {n which internal layers of Planking were placed diagonally to the
water line (rather than parallel), and the outgide, or third skin, of planking
was placed parallel to the water. This procedure might have replaced the older
methed of wood construction had it not been for the dwindling supplies of good
lumber. Iron was therefore used with increasing frequency, not only because
it w=s a more durable product, but also because it was a more accessible com-
modity. Iron was harder to work with, however, and required larger machinery,
Many of the older shipwrights who took pride in their craft were hesitant to
use iron, and some visorously resisted the change.

During thia period, controls were Placed on piracy at sea; therefore, it
was no longer necessary fcr vessels to carry a large amount cf annament. This
development reduced the amount of ferrous material required, decreased the
weight of the average vessel, and created additional space for commodities.

During the remsinder of the period, most f the innovationa related to
vessel propulsion. In 1819, the steamship (the Savannah)} crossged the Atlanttic,
although it traveled only partially under steam; in iB29, the first steam war-

ship, the paddlewheeler Sphinx, was launched by the French; in 1834, th»
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propellor-driven Avnerican steamer Mides sailed from New York to China; and

in 1836, an Englishman (F.P. Smith) und a Swedish enginear (J. Frickson)
obtained patents on a screw propellor. The Izard which was surk at the
mouth of the Withlacoochee River in1837, may have been the first steam vessel
used during war. It was sunk during the second nginole uprising in Florida.
In 1838, the nteamship Cirus crossed the Atlantic completely under steam, be-
coming the first vessel to do so. The first iron:lad sailing vessel (the
Ironclad) was launched in 1838.

Despite the advances being made with respect to propulsion and irom
siding, wooden-hull sailing shipe continued to play a prominent role in
maritime commerce. The first clipper (the Rainbow) was launched in 1845;
the fastest clipper {the Flying Cloud) was launched in 1851; and the largest
wooden vessel ever built (the Great Eastern) wag removed from its ways in
1853. All of these ships port-dated the advent of steam and iron hulls.

During the Crimean War (1853-1856), however, the advantages cf steam
warships and armored gun barges were emphatically demonatrated, marking the
end of wooden s.ips of war. The Honitof clams vessel, which waa used during
the Civil War, combined the best charscteristics of the armored barge and
steam warship. This vessel marked the beginning of a new era in maritime
vessels., In 1860, the old hemp standing-rigging gear was replaced by wire
rigging. )

The aggregate effect of all these changes was ic increase the life

expectancy of a vessel, its speed, and the safety of the crew.

Pericd 1865-1945 A.D.

The effects of the Civil War were broad and far-reaching, the greatest
being the emancipation of slaves and the resulting :conomic and soclal adjuat-

ment that followed ia the South, particularly in the pericd of Reconstruction.
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Economic and so-ial recovery from the ravagas of war was effected
more slowly than political recovery. Mary of the large landholdings were
broken into smaller units, and single-crop family farms (many subsistence)
were soon widespread. Lumberi-g, an adjunct of both plantation and snall-
holder agriculture since the earliest days of settlement, increasingly
became an important industrial activity., Cotton was still tha prircipal
cash crop throughout the South, however, although some diversification of
agricusture did occur. Tobacco, hides, sugar, and rice were exported in
increasing quanticies. No raal induatry, based on production of surplus
value, axisted during the period. The major "industrial’ exports included
lusber, cigars, salt, and fish, The coastsal area was rich in quantity and
variety of saltwatar fishes, as well as freshwatar varieties, Economically
important species included pompano, redfish, Spanish mackerel, menhaden, blue-
fish, flounder, and grouper. In the shellfish and turtle groups, there were
various gpecies of shrimp, terrapins, crabs, and oysters.

Inyrovements in the important field of transportation wera “egun after
1870. In that year, a program of levee construction was vegun on the Mis-
issippi River. On June 30, 1870, the Robert. E, Lee and the Natchez left New
Orleans on the most famous steamboat race in history. The Robert E. Lee
avrived in 3t. Louis in three days, 18 hours, and 14 minutes, beating the
Ratchez Lt three hours and 44 minutes. In 1373, the first through-train
service from Chicago to New Orleans was offered by the Mississippi Central.
(The line was reorganized in 1875 as the Chicage, St. Louis, and New Orleans,
and this in turn became part of the Illinois Central asysctem in 1877).

The port of New Orleans vas greatly benefitad in 1879 when Captali James
B. Eads succeeded in comnstructing the first affective jetty aystem at the

wouth of the Mississippi, thus controlling the shifting sandbars, which, by
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obstructing the entrance to the river, had alvays impeded waterborne traffic

to the city, 1In addition to port improvement, by 1883 Kew Orleans was connect~
ed with the rest of the country by five trunk railroad lines and the lines of

a series of companies 2..tending to the Pacific Coast. Chanael and harbor im-
provements were made at Galveston, Texas, between 1889 and 1896, which result-
ed in the city'a becoming & major port. The town was severely damaged by a
hurricane in 1900, but was Quickly rebuilt, retaining its role as a mejor
coastal port. Channel ilmprovements were also made at Port Ararsas, Texas, vhich
led to its becoming an active fishing resort. Matagorda, which was an impor-
tant port during the Mexican period in Texas, faded into ingignificance during
the second half of tha nineteenth century. The town of Velasaco, Texas, was
absorbed during the early part of the nineteenth century by the town of Free-
port. The latter became a major shrimp and sulphur port after the discovery

of sulphur in the area in 1913 (Hansen, 1769).

Corpus Christi, which had served as an aggenbly point for prospectors
during the Gold Rush of 1849, became a center for cottom production after the
Civil War. From 1875 ro 1885, the city was one of the largest wocl markets in
the world, but sheep production was gradually replaced thereafter by cattle-
raising. Today, the town is a center for natural gas produ:tion {Hansen, 1969).
In spite of the varied economic history of the area, only 39ix shipwrecks have
been documented (Berman, 1972), oOne particular wreck cccurred during World
War II. It seems lixely that others occorred in the area, but gimply have not
been documented.

The town of Indiancla, Texas, which was founded in 1844, was demolished
by a storm in 1875. Attempts were made ro rebuild the town, but the reconstruct~
ed ares was demolished ip 1886, and the site was aba: doned (Hansen, 1969). At

Port Isabel, Texas, a gupply depot was built in 1866 to serve a poseible campaign
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(never launched} agsinst Maxim{lian of Mexico (Hansen, 1969), The town ia
now a large, meodern cargo port, specializing in shrimp.

In 1868, the town of Rockport, Texas, waa established by the Morgan
Steamship Company as a shipping point for cattle products. Until mea*-
racking plants were bufle in the area, hides, tallow, and bone meal were
shipped out, and the meat itnelf wag thrown awvay (Hansen, 1969).

From December 1884 until May 1885, the World's Industrial Cotton
Centennial Exposition was held in New Orleans to celebrate a century of
PTORTess in cotton production. At the same time, a thriving cuttage in-~
dustry was springing up along the coastline. Tampa, in 1886, was the
ceater of the _igar indusery in the United Statem, ani New Orleans had
several small potteries. During the period, New Orleans continued to be
the largest port in the Gulf coast regiom. Mobile and Pensacola ranked
second and third, respectively (Figure 4). With the discovery of phosphate
ir south Florida in the 1890's, Tampa ard Punta Gorda became majer trans-
shipwent points for the chemical.

The Spanish-American War had little effect on the Guif coast, with
the exception of Tampa, which became the troops' headquarters for the expe-
ditionary force to Cuba,

The 1890's also marked the beginning of what was to become the major
industry in Florida: tourism. Firar Tampa, then Pensacola and Panama City,
bazan to promote their attractions as resort areas. The Gulf coast towns
of Biloxd and Gulfport socon followed suit. By the tuin of the century,
tourism was a major industry in the Gulf coast ares.

After tha turn of the twertieth cenzury and wneil Worid War I, the
Gulf coast area made enormous strides in industry and agriculture, Lumbering

became an intensive industrial activity during the period. Steam power in

14



‘ydexdoyyyy pro ue WOT] ‘CCQT Ul eaie Juox jiaren ejodesudy £snq aut jo laey

‘¢ 3InYy4q







Auep

"8,0761

CAITIueD Yrag

Juaml AT1ed 341 UT apeIl I16POu JTINY Syl U Isa Uy T1138 axaa edyys Jupyies
S44 UF WT0OREUS4 UMY 1aqmn] jo oBiEd ® YIym TISAOQOW H E3TIBY) ISUOOYDS pajwEm-inoy ay] °¢ 2an3yJ

77




With the advent of World War II, the demand for rice, cotton, and
livestock initiated a new perlod of agricultural development in the South,
carried out largely by large-scale farming businesses rather than by family
farms. At the same tima, there was an influx of industry along the banks
of the Lower Misaissippi and along the Louisiana coast eastward to Pascagoula
and Mcbile. Increasingly thareaftar, aconomic enphasis shifted from agri-
culture to commercial forestry, mining, quarrying, petroleum producticn, and
the manufacturing of food. textiles, chemicals, and paper products.

Increased economic growth and Productivity during the period greatly
expanded the demand for services., As a result, dynamic growth occurred in
such non~commodity-producing industriec as contract construction, transpor-
tation, communirations and utilities, wholesale trade and retail trade,
finance, insurance, and real eatate, services, and government.

The cumulative effect of the changes made during the period was to
transform the Gulf coast area froz an Agrarian economy with complate depan~-

dence on natural tesources to g modern, complex, technological society.
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THE SPATIAL AND TEMPORAL DISTRIBUTION OF SHIPWRECKS AND ARTIFACTS

Introduction

Archeoleogista zoncerned with the Historical Period ashore typi:ally
deal with towns, forts, individual atructures, or other types of sites, the
tdentities and geographic locations of which are well known. Occasionally, an
entire structuce, the wvalls, or at the least tha foundations of 1 site to
be investigated, may be intacs. Where structures hsve fallen into complete
ruin, maps or plans mey be available which, in conjunctiocn with axposure of
foundations or features at selected points, are often all that is needed to
unmistakeably identify a specific structure or location. Unfortunately,
positive idectification of shipwrecks, even relatively late sites such ag
those in the 19th century, is seldom aa straightforward, and on occasion has
proved to be a relatively difficult process, Ships, unlike sites ashore,
are mobile, and their demise takes place in the more-or-les: featureless
medium of the marine environment. Moreover, the marine hazard that claime
one wreck usually claimas others =-- in some cases, dozens of others of ap-
proximately the ~ime period and nationality as the first. Add to thig the
somewhat specialized material culture associated with ships and the tradi-
tionally conservative attitudes of naval and commearcial marine interests
toward adoption of new ideas, which, carried to extremes, will see matchlock
muskets carried on a Spanish warstip in 1715, some 100 years after the inven-
tion of the spark lock, and one can bégin te appreciate the problem (Clausen,
1975).

The conditions of shipwreck sites vary widely and primarily reflect
such factors of the loss as 1) nea atate, 2) water depth, 3) type of bottom,
4) nature of adjacent coact, 5) strength and dirsction of both the prevail-

ing and storm-generatec zurrents and waves in the ares, and 6) the aize and
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type of construction of the vessel, With the very oinor exception of some
exposed coral reef in the portion of the Florida Keys included in the sur-
vey, the bottom in the shallow shelf area of the northern Gulf 1is composed
ef or at least mantled with unconseclidated sediments; therefore, 1t is not
necessary to discuss the i{diosyncrasies of wreck sites on rocky hottoms.,
However, a brief comment on the general nature of wrecks on coral reefs is

included for the appropriate areas.

Shipwrecks in Shallow Water

In the majority of cases, vessals of wooden construction losc on ac-
tive, exposed coasts tend to break up and disintegrate undgr the influence
of atorm-generated waves and curreunta. Later, thay may also be deatroyed
by intense attacks of variocue marine organisma and the effecta of asucceeding
storms, scattering their components, ballast, and CATZO OVer an area much
larger than the dimensions of the original ship. As the lighter, less robust
portions of the scattered ship and cargo break down and disperse under tha
couditions described above, the denser surviving elements typleally
descend thrcugh the unconsolidated sand, loose coral, or silts of the bottom
until chey encounter a more resistant stratum. This stratum, which may be
rock, censolidated coral, or even dense clay, effectually forms a horizom on
which the surviv.ug elements of the vessel and its cargo ccme to rest., On
the more accive coasts, it is not unusual to encounter shipwrecks which cover
48 much as 100.000 m? (Clausen, 1966), althougl. sites 50,000 mz Are probably
more common (Clzusen, 1965). Relatively concentrated sites have alac been
encountered off active coasts. Figure 6 represents a computer -drawn, three=-
dimensional plot of the magnetic anomalies associated with the wreck of a
smell, 130-to 250-ton nao or raravel-type Spanis’i ship loat in April 1554

off the lower Texas coast. TIhis data, obtained in 1972 from a special "close
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grain"” magnetic survey run over an individual site as a prelude to a full-
acale archeological investigation, indicates that the ferrous compon:;:;

of this wreck cover an area of approximately 10,000 m2. The surviving
artifactual elements of this wreck were completely buried, scattered atop

a4 dense substratum of medium-gray,Pleistocene—age clay overlain in the im-
mediate area of thea wreck by gome 1 to 1.5 u of unconsclidated, predominant-
ly sand, overburden containing lenses of various silts and shell "hagheg"
mixed with sand. This sediment is probably fairly typical of the northern
Gulf area (Claumen, 766; Clausen and Arncld,1975) .

The results of an earlier (1966), somewhat more crudely controlled
magnetic survey are showm in Fiyi:ra 7, the two—dimensional magnetic sig-
nature of a wreck site thorght to represent the vemains of a larger vessel,
a frigate of 40 to 50 guns, very likely the capitana of the flota portion of
the Spanish fleet lost off the Florida coast Juring the height of a vidlen:
hurricane in 1715. This vessel broke up near shore after loaing its encire
bottom, with extensive loss of 1ife. The remaina of the ship, its cargo,
and the belongings of its passengers and crew are scattered over a remarkably
large area perhaps exceeding 16 acres in extent, and, as the previously des-
cribed site, have migrated dowmward through a predominantly sand overburdan
t0 an underlying stratum of coquina rock. The generally crescent shape of
the area over which wreck debris is scattered is thought to be fairly typl~
cal for wrecks of larger wooden ships loet during violent weather on active
coagta (Clausen, 1966).

The wrecks of vessels of wooden or composita comstruction lost on
shallow,coral reef areag are generally similar to vessels ldat on exposed
coasts in terms of distribution of the elements of the ship and cargo,

although this is dependent to a dazgree on the ruggedness of the underwater
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Two-dimensional magnetic signature of the wreck of

Figure 7.

Spaunish frigare lost off the Florida coast in 1715

(after Clausen, 1966).



rerrain. That 1a, the distribution of wreck remains on broad, flat ex-
panses of reef will generally greatly exceed those of a vessel lost on a
reef with cousiderable variation in elevation. A case 1in point 1is the
wrec's of the EMS Looe, a mid-18th century English frigate lcst on Looe

Key, which is now a submerged reef on the Florida Keys. The reef structure
thare runs in broad, undulating fingers toward deeper water offshorae, with
differences in elevation of up to 5 to 7 m between the sandy bottom and the

tops of the coral fingers. The wreck of the Looe, which ran aground at

night on the reef, was caught between two of the fingers and purposely burn
ad in place. Consequently, the wreck of thia veasel is concentrated to a
remarkable dagree (Petearsom, 1955).

Wrecks of steel vessela losc under similar conditions tend to retain
a greater degree of structural integrity than weoden vessels. This is par-
ticularly true on axposed teef areas where the structure of the vessel, al-
though vastly altered (typlcally flattened)} .n form, tends to remain councentrated
because the heavy steel tends to remain undisturbed in protected depressions on the
reef. The wrecks of early steel, or, more accurately, iron vessels built in
the 1860'a,such as the Confederate steam-powered blockade runners of tﬁe
Civil War period, which were genarally made of thin sheets of matal, have
also ahown themselves suscsaptible to the sctiona of wave and current when
lost on exposed shorea, They go down falrly rapidly and scacter remaina of
their satructure and cargo ovar larger armas than later, mora rigidly con-
structed, steel vessels.

In some instances, vesmsela are lost in shallow water, but either in
bays or behind barrier reefs, in elow-moving rivers (Arnold, 1974), or
otherwise protected to a dagrea froc direct and intense action of the sea

during storms. Thia type of wreck is often characterized by its concentratred
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nature. In the case of a vessel of wooden or composita construction,
much of the ballast and arwament or, in later perieds, heavy industrial
Cargo,may remain in the immediate locale of the huil. As the vesgel's
Structure collapses through blological attacks and later atorms or, in
Some instances, salvage effortes, iron fictings and rigging from the yp-
per bulwarkes and masts may be deposited at greater distances from the
center line of the vessel than the original limite of the hull. In some
cases, if deposited on unconsclidated sediments, the weight of the 5a3l-
last or cargo may, aselsted by the action of the sea, depress the lower
pertions of the hull below the horizon of the bottom, where, somewhat iso-
lated from the attacks of the more voraclious marine organisme and coatad
or permeated by preservarive ironp corresicn compounds settling from abova,
large segments of the original conatruction of the veasel may gurvive in
an almost pristine state,

Typical of this type of site in a salt-water environment are a number
of wrecks of the Spaniah ;;955, loat in 1733 along a bread area of the
Florida Keys (Meylach, 1871). Many of the ehips of that fleet, which wag
salling from Havana for Spain, were driven in over the reef. Some suffered
structural damage in passing, to sink or be driven aground (and opened up
with the same reault) in the caglmer waters of Hawk's Channel, as the lagoon
area behind the reef line ig known. When the Spanish salvage expedition from
Havana found the wrecked fleet, many of the vaggels actuzlly remained intact
{with the exception of their masts, of course, which had been cut down to
help them weather the storm), simply full of water and with deckus awash.

In such cases, there is typically little loas of life. The salvage crews
may actually do more damage to the ships in their efforts to open them and

retrieve carge than what was caused by the original storm. In the case of
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several of the 173) vesaels, the Spanish salvagers anchored thelr vessels
serwvard of the wrecks to break the wive action, wailed for low tide, and
burned off the superatructures of the veaselsa. When the tide trose, the
debris was washed away, and the soaked decka, an impediment to the Spanish
divars, often floated out of the hulls and away to shore like giant rafis.
The cargo was then dived or ever hooked up out of the great, open, wooden
bathtubs the decapitated hu'ls resembled. Weakened by the removal of super-
structure, deck beama, and other cross members, the frames and the sides of
the hull slowly relaxed as decay and succeeding storms hastened the process
and finally lay horizontally against the bottom to decompose. There is
usually some scat er down—current from such sites as smaller sagments of
the decaying hull bresk away and dritt off, usually along the bottom. Some
of these pleces waighted down with spikes and fastenings or rigging may not
drift far. Shallow sareas i{in the Culf where this type of site might occur
are extremely limited; the only open, coral reef areas backed by lagoon
situations exist in the extreme southeastern portion of the survey area in

the western Florida Keys.

Shipwrecks in Deeper Water

° Wooden ships which ssnk as u result of collision, fire, explosion, natur~
al digasters, or hostile action in portisns of the Gulf deeper than 20-40 m would
probatly be protected from the disruptive actions of wave and swell to an
even zreater degree. Because of distribution and access, we have very
lirtle fartual knowledge in this hemisphere concerning wrecks of wooden
ships loat in waters deepér than 30 & or even 20 n. We anticipate, however,
that such wrecks would deteriorate in approximately tha same manner as
vessels in shalloser waters in the lee of protectiva reefs or islands.

The superatructure and upper hull would deteriorate and fall away, while
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1ighter elements of the cargo anc portionm of . he de omponing structure of
the vio. =el wouid drift off along the bottom, distributing elementa of the
wieck and cargo down _urrent, the distance directly dependent upon the
velocity of the current and the buoyancy of the debris. Those porii as of
the vessel remaluing, such as the lower hull and hoavier cargoe or armanent,
Jepending on the natutre rf the bot.om, would still probably work their way
downward in the sedimert. It is quite likely that, except on 'reas tcmpor-
arily or petmanently swept clear of unconsolidated sediments or where the
seiiment mantle is quite thin, wrecks of older vessels in the Gull would

be predomicantly below the wvater »ottom interface, or that in wost

canes, only portions of the ballast, armamont, or, in later perioda, machinery
might protrude inte the water tolumn.

Lacer steel wrecks, particularly modern vessels, as nuwmcrous side-
scan sonat Lraces examined by us in the course of chis study testify, can
retaln a4 great deal of their structural irtegrity, appearing under Ideal
circumstances almost ar I{ viewed through fog. Figure 8 represents a side-
scan trace of a sunkeua World War II ship lying across a proposed 12-nch
pipeline right-of-way in the Ship Shoal area, Block 243 (Latictude 28°26'u5.27,
Longltude 91°06'01.05).

AL examplz of the preservation of an early vessel of {ron construction
and, incidentally, a remarkable eaxample >f the ability of remnte senaing
equipment to isolate meaningful datas useful to the archeologist from a wreck
site over 60 m deep, is furnished by the recent discovery of the famous Civil
War ironclad, USS Monitor, off North Careolina. The probable location of the
Mon{tor was narrowed down through the historical rescarch of Cordon Watts,

an underwater archeologist with the North Curolina Department of Archives
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Figure 8,

AL SIDE S"av SOMAR SURVEY
sunien wWarld sar 1 thip
tving scroes propoegd |2
plpeline Faduew, Ghipty
Aimensione: Lel2% dalts
Area. Ship Shoali, B1X 24)
Lat, IB° 28' 03,27
Long, 91° 0e* 01,09

Dual side-scan sonar trace of sunkepr World War II vessel.
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and History. The site, which was found within the ares eatablinhed by
Watts, was located through a argriecic ard side~8can sonar Sutrvey carrfied
out from the Duke University research vessel RV Eastward. Positional in-
formation for the Burvey tracks was provided by a Del Morte system with
transpraders located Atop aids to navigation in the Cape Ratteras area.
Co-participants in this Eastvard cruise were Haroid Edgerton and R.E.
Sheridan.

The USS Monitor was loat south of Cape atteras in a vinter Ftorm
on Nev Year'sEve during the Civil War in 1862. The vessel vas under tow
by the steanm frigate USS Rhode Island and vas Proceeding south to parci-
cipate, with another newly launched mooitor, in & planned attack on the
Coniederate port of Cherleston, Scuth Carolina. Figures 9a and 9p Tepresent
4 photomosaic map >f the site and a olan of the vreckage drawn from the photo
map. Figure 10 is an underwvater photograph t-.kap with a 35 mng Oceanoygraphic
camera of portions of the surviving structura of the USS Monitor.
Watts thesrizes froo the historical documentation and the evidence from the
site, such as the present att tude of the wreck, that the Monitor, which
18 locited on a hard, sand botcom in water apprceximately 67 o deep, sank
scern first in the tollowing manner. When buoyancy tecame insufficle~t in
the leaking iropclad to keep her afloat, shr gettled (because of the eavy
propulasion machinery aft) atern first. Omce underwater, the presence (f the
heavy armor belt and turret rapldly caused the sinking hull to rotate aling
its longitudinal axis 18¢ degrees until the vessel wvas going down bickward
and upside dowvn. The abrupt impact of the stern with the hard bottom damnaged
the aft portion of the vesse. and dislodged the heavy turret containing the
two large gune, whi:zh dropped &way to the bottom. The upulde-dewn hull then

settled on the turret, caualng further damage to the already-weakened stern
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portion of the vessel. The more extensive damage to the forward hull por-
tirrs,. visitle in Figures %a and 9b, Watts helieves may he attributable to
s depth .narge attack, nr attacks, on the sunken hull, which was probably
aleridentified by a World War Il sonar operator as an eremy submarine rest-
ing oa the bottom (Watts, 1975: in press, and personal communication).

Not only was the tracking down and discovery of the Monitor a re-
markable feat, but the vessel also represec-is the only target of this age
at this depth yet identified. It is sucprising that it retains as much in-
tegrity as the photographs indicate and is not burled more deeply, slthough
the exact depth and nature Jf the sedimeat in the area is vrasently unknown.
Whethur a 19th century iron-hulled vessel lost under similar conditions in
the Culf of Mexico would. after this much time, approximate the coanditicn
of the Monitor, is prescatly unknown; however, {t is believed that, given
similar bottom condi.lons, it is very likely that it would.

With regard to early wreck sites lying in waters deeper than 100 m, there
{s little or no factuval knowledge concerning their condition. However, it is genzrally
held that the stat: of preservation of the vessel and other culrtural remains
should improve as depth increases. ’lhis, of course, would ba due to decreased
chemical, animal,and bacteriological activity related to dacrecased light levels,
lower temperatures, and a much lower dissolved oxygen content than that charicteriz-
ing surface water, especlally uect or in a surf zone. There would probably
also be mininal dispersion of wreck remains and related material, except in
areas of stromng current.

It has even been anticipated that the lmpact of a rapidly descending
vessel could bury the hull portion deeply in the siley bottoms often found
in deeper water,aftrording at least the lower struc*ure greater protection,
Under these conditions, such an impact might create a temporary sediment

cloud which, settling back, might cloak even the upper works in a protactive
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mantle (Masesm, 1.71). 1In the bottom of the Gulf, however, particularly {n
the shallover areas where diving archeologists operating under satucated con-
ditions or archeclogists in submersible vehicles might fessibly reach ship-
wrecks, it is thought to be primarily sandy and/or shelly or & combination
of sand and shall. In such casss, thars are limited areas whars unconsoli-
dated silte are found, for example near the Mississirpi Delta. Instances
el preservation may exist in deep water sites where 1aclation from
the scattering effect of wave action and intense erratic currents, typical of
shillow vaters, and greatly reduced chemical and blological activity due to
the cold and dark ars the rule (Bascom, 1971).

It is anticinated that wrecks of steel vessels would very likely also
remain intact to a large degree (mee Figure 11, a portion of a modern
wreck in 97.5 m of water drawn from undervater television tapes). The recent
recovery of a portion of & Russian submarine from great depths in the Pacific
Ocean will testify, when the findings are released, to the remarkable s:ate
of preservation of organic remains, including foodstuffs and even sophisti-

cated electronic equipment, encountered by inveatigators.

Conclugions

In general, given similar bottom conditions, it appears that the break-
down and deterioration of veassels of wooden and composite construction lost
in reasonably calm areas on a bottom composned of ailes, sand, or a combina-
tion of these materials will be aimilar whether the water s 10 » or 100 m
deep and the wreck 20 or 2,000 years old. Throckmorton (1970) found, during
his investigations ia Porto Longo Harbor in Greece, that the wooden~hullied
wreck of a large, three-masted Greek schooner sunk by German aircraft in 1940
was in virtuaily the same condition as the wreck of an Austrian brig lost

nearby during a storm in 1860. Once the breakdown of a wooden vessel has
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progressed to the point whers the remains have settled into the bottom, a
kind of staeis is reached which, carried to ex:remes, will find pine planking
still yellow and well-preserved on a wreck dating from the Roman period
{Throckmorton, 1970).

Artifacturl materials recovered from salt or brackish water environ-
mants do present special problems in handling and praservation, but pro-~
gress is baing wnde through continued research. Impressive results in the
cleaning and preservation of materilals more than 400 YeaTs cold, recovered from
an early Spanish shipwreck off the Texas cnast, have baen achievad by the
antiquities conservation facility of the Archeological Research Laburatory,
University of Texas at Austin (Hamilton, 1973). That laboratory is probably
the most advanced facility for the cleaning and preservation of artifactual
materiala from the sea presently in operation. Other laboratories specializ-
ing or having experience in the cleaning und prescrvation ¢f shipwrech materials
are located at the Divigion of Archives, History and Records Management, Plori-
da Department of State, Tallahcseee; the preservation facilicy of the North
Carclina Department of Archives and Hietory in Fort Figher, Rure Beach; and
the United States National Museum in Washirgton, D.C. The Canadians also
have a viable national undervater archeology program directed by the National
and Historic Parks Branch of the Department of Indian Affairs and Noothern
Developmenz and maintain s vonservation laboratory for the preservation of
materials recovered under the.r prozramas.

One of the conclusicns that muat be dvawn from this study is that exact
information concerning the number, character, and distributicn of shipwrecks
in the Gulf of Mexico ia presently limited. However, based primasily upomn
an analyeis of the data assembled to late, in which certain trends are dis-
cernible, the following projections for the general character of the shipwreck

population in the Gulf of Maxico appaar suppor:able.
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It is estimated that the total number of shipwrecks in the Gulf of
Mexico amounts te 2,500 to 3,000 sites, all periods combined. The majority
of this wreck population, possibly 70 percenc or more, dates from the
beginning of the 19th century. Of thias 70 percent, the wrecks which are
associated with important historical cvents, such as the world Wacs and
colonization efforts in Texas, would be expected to have more cultural
significance. For example, the wreck of the U.S. ateamship lzard,
lost at the mouth of the Withlacoochkee River in Florida during the Second
Seminole War, may repressnt the firat ateam-powered warship in the world
lost during a period of hostility. The LSS Tecumseh, a monitor lost by Ad-
miral Parragut during the battle of Mobile Bay in Alabama in 1864 during the
Civil War, is another exception. The remaining 30 percent, those wrecks of
the various maritime nations which sank during the 16th, 17th, and 18th cea-
turies, are genarally of primary archeological and historical importance.

Efghty to 90 percent of thess wreck sites are located within 10 kilo-
meters of the present coastllne, with 70 to 90 percent of them lying within
1.5 kilceters of the coast. wWithin the 10 km zone, concentrations of sites
were, as expected, assoclated with areas of intense marine traffic, such as
the approaches and entrances to seaporta and the mouths of navigable rivers
and straits, and with natural marine hazards, such as shoals and reefs.
Several areas in deeper water, where shipping lanes have crossed for cen-
turies, were identifi-~d during the course of the atudy. While it ia likely
that the incidenre of wrecks in these areas may be higher than the general
open Gulf bottem, it im not believed that these areas warrant special treat-
ment.

The shipwreck population may be expected to fall in.o a bell-shapsd

curve reaching its peak somewhere in the period 1880 to 1910. A small
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number of aites, primarily commercial fishing boats, but some ocean-going
vessels {e.g., the V.A. Fogp) ac well, are adoed to the population each year.

Periods of bostilities will be reflected i1 minor praks on this curve.
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OTHER BOTTOM OBSTRUCTIONS

The smphasis in this repcrt thus far has been on the location and
identiftcation of shipwrecka on the Outer Cuntinenial Shalf, These, however,
are not the only exotic materials which are found cn the ses pattom, Many
other itcms sre inteutionally placed or randowly distributed scross the con~
tinentsl shelf of the notthera Culf which are not yet as archeologically
{mnortant as shipwrecks. For the most part, these ltems are of very recent
origin and contribute lictle at this point in time to the oversll huowledge
of the Culf. Howsver, it 1s important to know the exact location,nt at lsast
the general ares, cf their existence. By knowing what alsa occurs in the
Gulf, searches for the mors valuable artifacts can avoid these somatimee
dangerous sonas and be coocentrated in zones of higher probability of occur-
tence.

Ladustry, the military, and commercial shippers have besn, and probably
will continue to be, tha biggest contributors to cultural items on tiw ses
floor. Ofl wells number ‘n the thousands on the continental shelf and can
be sccurataly located for future surveys. Pipelines follow known routes to
end frowm oil fields ad l'kewisa can be plotced. However, associated witn
thase facilicies is the li:ter from the construction, mainteuance, and opera-
tion of the sctivity. Such items as used drilling bite, pipe stems, lost or
broken tools, cable, chain, and drums afe usually concentrstsd in the immedi-
ate vicinity of the structures. Thesa articles may, however, ba scattered
throughout the oil field, slong tha paths ships took to port, or vhere-
ever it was wost conveunient to discharge the waste. Saiety fairways,in
which no drilling is allnwed, are provided through the oil fislds (Table 1).

Land-based industries have also used the oceans for discharging chesi~-

cal and industrial wastes. ODrums, cylinders, and canisters sre dumped ounto
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Tadle 1. Safety Fal-wave and Anchorages in the Guif of Mesfco.

(1 Brarce Sant'ago Safety Falrway. See charts 1117 and 1288,
(N} Nraros Santidge Anchorsges. See charts 1117 and 1288,
(R Tort Mansfield Safety Falrway. See chart 11'7,

(4} Aransas Pase Safety Fairway. 5See charts 1117, 1285, and 1286,
(5 Aransas Fass Anchorage Aresas. See charts 1117, 128%, and 1286,
(8 Matagorda Entrance Safety Fairvay. See charts 1117 and 1284.
(N Matagords Entrance Anchorage Areas. See charts 1117 and 1284.
8 Freeport Harbor Safety Fairway. See charts 1117 and 1283,

{?) Freeport Harbor Anchorage Aress. See charts 1117 and 1283,

(10) Galveston Entrance Safety Fairways. See charts 1116 ana 1282,

{11} Galveston Entrance Anchorage Areas. See chartes 1116 and 1282,

(12) Saoine Pass Safety Fairway. See charta 1116 and 1279,

{11} Sabine Pass Anchorsge Area. Ses charts 1116 and 1279.

{14}  Coastvise Safety Fairway. (1) Brazos Santiago to Aransas Pass. See
ctarts 1117, 1286, and 1286. (II) Aransas Pase to Calcasieu Pass. See
charts 1117, 1116, 1285, 1284, 1282, 1280, and 1279.

(15} Calcamiey Paia Safety Fairwvav. See charts 1116, 1273, and 1279.

(16) Calcasieu Pass Anchorage Area. See charts 1116, 1273, and 1279.

(17) Mermentau Pass Safety Fairwvay. Seec charts 1116 and 1278.

(18) Yreshwater Bayou Safety Fairway. See charts 1116 and 1277.

(19 Southwest Pass Safetv Fairway. See :harts 1116 and 1277.

{20) Atchafalaya Psss Safety Fairway. See charts 1116 and 1276.

(21) Bayou CGrand Cafllou Safety Failrway. Ses chartwe 1116 and 1275.

(22} Cat Island Paas Safety Fairway. See charts 1116 and 1274,

(21) RBelle Pass Safety Falrway. GSee charta 1116 and 1274.

{2&) Barataria Pasc Safety Tairway. See charts 1116 and 1273,
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Table 1 (continued).

-
2
(")

et

(26)
(27)

(28)

(29)
(30}

(31)
(32)

(33)
(34)
(35)
(36)

(373
(38)

(39)

(40)
(41)

Grand Bayou Pass Safety Fairway. See charts 1116 and 1273.
Empire to the Culf Safety Fairway. See charts 1116 and 1273.

Gulf Safety Frirway. Aransas Pass Safety Fairwvay tc Southwest Pasa
Safaty Fairwviy. See charts 1117 and 1116.

Southwest Pass (Mississippi River) Safety Fairway. (I) Southweat Pass
(Miseiasippi River) to Gulf Safety Fairway. 3ea clacts 1116 and 1272.
(IT; Sovthwest Pass (Mississippi River) to Sea Safecy Fairway. See
charts 1116, 1115, and 1272. (III) Southwest Pass (Misnissippi Piver)
to South Pass (Mississippi River) Sataty Pairway. see charts 1115 and
1272.

Southwest Pass (Miseissippi River) Anchorage. See charts 1115 and 1272.
South Pass (Misaissippi River) Safaty Fairways. (I) South Pass to Sea
Safety Fairway., See cherts 1115 and 1272, (I1) South Paas (Missiseippi
Rivar) to Missiseippi River-Gulf Outlet Channel Safety Fairvay. See
charts 1115 and 1272.

South Pass (Mississippi River) Anchorage. See charts 1115 apd 1272.
Mississippl River-Gulf Outlet Safety Fairvay (I). See charts 1115 and
1270. (I1) Missisaippi Rivcer—Gulf Outlet Channel to Mobile Ship Channel
Safety Fairway. See chart 1115,

Misaisaippl River-Gulf Outlet Anchorage. See charrs 1115 and 1270,
Gulfport Safety Fairway. See charts 1115 and 1267.
3iloxi Safety Fairway. See charts 1115 and 1267. -

Ship Island Pass to Horn Island Pass Safety Fairway. See charts 1115
and 1267,

Pascagoula Safety Fairvay. See charts 1115 and 1267.

Horn Island Pass to Mobile Ship Channel Safety Feirvay. See charts 1115,
1267, and 1266.

Mobila Safety Fairway. (I) Mobile Ship Channel. See charts 1115 and
1266. (II) Mobile Ship Channal to Sea Ssfety Fairvay. See charts 1115
and 1266. (II1) Mobile to Pensacola Safrty FPairwvay. See charts 1115,
1116, and 1265,

Mobile Anchorage. 3Sea chart 1115.

Pensacola Safety Fairway. Sea charts 1115 and 1265.
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Table 1 {continued).

() Pensacola Anchorage. See charts 1115 and 1265.
(43} Panama City Safety Fairway. See charts 1115 and 1263.
(44) Port 5t. Joe Safety Fairway. See charts 1115 and 1263.

(45) Taapa Safety Fairwvays., See chart 1114;: also partiaily shown on charts
1143, 1256, and 1257. (FR-10/25/68; FR-11/7/68; YR-11/21/68; FR-2/16/68).

(46) Charlotte Safety Fairway. See charts 1113 and 1255. (PR-10/25/68).
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the shelf. Dumping grounde are found along the entire length of the Gulf
shoreline (Table 2). These areas are concantrations of debris and dredge
spoil, both of which will interfere with any survey work.

The military is a prime contributor to sea floor litter. Seleacted
areas have besu designated as impact areas for miseiles and as target areas
for naval gunfire and aircraft bombiang (Table 3)}. Debris of this naturse
can be 4ssumed to ba concentrated in these areas, and any soundirgs which
are plotted should he surveyed very carsfully. No known distribution pat-
terns exist,

Comnarcial mariners are a third source of comtinental-shelf litter.
Preighters, fishermen, tugs, and othe:r vessels pariodically throw junk, such
as pleces of chain or cable, doora, broken rigging, or unneeded aquipment,
into the Gulf. A considerable amount of refuse is scattered along the trading
lane and {n the fishing areas.

Finally, miscellanecus articles just find their way to the Gulf floor.
Included in this category are lost aircraft, ordrance expended during hostila
action, such as torpedoes, depth charges, projectiles, and bombs, artificial
reefs composed of automobile hodies, liberty ships, tires, and concrete forms,
and lost oil platforms. Tha artificial reefs and lost platfurms should ba

casy to locate. The other items will most likely be located only by chance,

Summary
No attempt has been made to chow the distribution of oil wells, pipe-

lines, and carget ranges since maps of such features are readily available
elsevhere. The other matsrials are randomly scattered and are extremaly
difficult to plot. Bottom surveys in military target areas clearly call
for special precautions because of the possible occurrence of live ordnance.

Surveys in the dredge spoil disposal s-eas require apecial technlijues
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because of disturvance and buvisl. Surveys should aveld the safety fairwvays
except where pipel.unes cross them since no permanent mtructures are allowed
in them. Finally, the othar dumping grounds may be sampled, but archeological

materials are likely to be masked by modern garbage.
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Table 2. Dumping grounds in the Gull of Mexiro., Dumping grounds 1 through
3 are to be used for dumping suitable nunfloatable materials which
are not easily tranaported by currenta. The prohibited dumping
grounds are more restricted in dumping practices., Contact nearest
Engineers District Office for details. Descriptions of areas are
transcribed verbatum in order to avoiJ confusion and provide the
moat accurate data available,

Dumning Grounds

{1} The waters of the Straits of Florida south of Key West Harbor, Florida,

within a circle having a radius of five miles with its center at latitude 2354
00", longitude 81°37'00".

{2) The waters of the Gulf of Mexico off the South Pass of the Missismippl
River, within a circle having 4 radius of tws nautical miles with its center at
latituda 29°03'00", longitude 88°57'18".

(3) The waters of the Gulf of Mexico off the Southwest Pass of the Mississippl
River, within a rectangular area described as follows: beginpring at latitude
28°52'32", longitude 89°28'58", thence to latitude 28°51'00", longitude 89°31°’
54", thencz to latitude 28°52"42", longitude 89°33'00", theuce to latitude 28°
54'18", longitude 89°30'12", thence to the point of beginniug.

(4) The waters of the Gulf of Mexico cff Calcasieu Pass, Louisiana, with-
in the following areas:

(1) Area A. Beginning at West Jetty at latituda 29%44'59", longi-
tude 93°20'36"; thence to latitude 29°44'51", longitude 93°21'33": thence to
latitude 23°45'38", longitude 93°21'41"; thence along the mean high tide siiore
line to West Jetty; thence along West Jetty to point of beginning.

(11) Area B. Beginning at East Jetty at latituda 29°45'00", o .zitude
93°20'25"; thence along East Jetty to the mean high tide shore lina; th nce along
the mean hign tide shore line to latitude 29°46°'02", longitude 93°1%'37'; thenca
tu laticude 29°45'07", longitude 93°19'28"; thence to point of beginning.

(111) Area C, Beginning at latitude 29°39'47", longitude 93°19'44™;
thence to latitude 29*39°3%", longitude 93°20744"; thence to latitude 29°%°44'22",
longitude 93°21'31"; thence to latitude 29°44'30", longitude 93°20°32"; thence
to point of beginning.

(iv) Area D, Beginning at latitude 29°34'08", longitude 93*16'19';
thence to latitude 29°33'06", longitude 93°16'38"; thence to latitude 29°37'21",
longitude 93°20'22"; thence to latitude 29°37'45", longitude 93°20'26"; thence
to latitude 29°37'S2", lecagitude 53°19'25™; thence to latitude 29°37'29", longi-
tude 93°19'23"; thence to point of beginning.

(5) The watars of the Gulf of Mexico off Sabine Pass, Taexas,within the
following areas:
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Table 2 (continued).

(1) Area A. Beginning at latitude 29°38'09", longitude 93°49'23";
thence to latitude 29%35'53". longitude 93°48'18"; thence to latitude 29*35'06",
longitude 23°50'24"; theuce to latitude 29°26'37", longitude 93°51'99": theuce
to latirude 29°37'00", longitude 93°50'06"; then.e te latitude 2937 46", lon-
gitude 93°507'2€"; thence to point of beginning.

(11) Areas B. Beginning at latiiude 29°38'13", longicude 93°49'13";
thence to latitude 29"38'36", longitude 93°48'09"; thence to latitude 29°36'20",
longitude 93°47'04"; thance to latitude 29°35'S57", longitude 93°48'07"; thence
to point of beginning.

{6) The waters of the Culf of Mexico off Sabine Pasa, Texas,bounded by the
mean high tide shore line, Sabine Pass Weat Jetty, the l2-foot depth coutour and
4 line 1-1/2 nautical miles westerly from and parallel to Sabine Pasa West Jerty.

(7) The waters of the Gulf of Mexico off Galvéston Entrance, Texas,vithin
the following areas:

(1) Area A. Beginning at latitude 29*20'02", longitude 94°40'46";
thence to latitude 29°18'56", longitude 94°38'40"; thence to latitude 29°18'04",
longitude $4°39'15"; thence to latitude 29°19'11", longitude 94°41'21"; thence
to point of beginning,

(1) Area B, Beginning at latitude 29°20'11", longitude 94°40'40";
thence to latitude 29°21'02", longirude 94740'05"; thence to latitude 29°19'56",
longitude 94°37'59": tnence to latitude 29°19'04", longitude 94°38'34"; thence
to point of beginning,

(141) Area C. Bezinniug at latitude 29°16'54", longitude 94°41'30";
thence to latitude 29°14'24", longitude 94°38'42"; thence to latitude 29%15'54",
longitude 94°37°06"; thence to latitude 29°18700", longitude 94°39'30"; thence
to point of beginning.

(8) The waters of the Gulf of Mexico off Galveston Entrance, Texas,bound-
ed by the mean high tide shore line,Galveston North Jetty, and the following
lines: beginning at GSalveatom North Jecty at latitude 29°20'44", longitude
94°40'44"; thence to latitude 29°23'24", longitude 94°42'30"; thence to lati-
tude 29°25'18", lomgitude 94°40'00"; thence along longitude 94°40°'00" to
shore.

Nota: The areas prescribed in subparagraphs {4), (5), and (7) of this
raragraph are reserved for the dumping of spoil removed from Faderal project
channels by government diedg:s. The areas prescribed in subparagraphs (&)
and (8) of this paragraph aay be used for the dispesal of wrecks and similar
obstructionma,

Prohibited Dumping Grounds

(1) The watera of the Straits of Florida south of Key West Harbor, Florida,
within the 30-foot main ship channel and a triangular area including the ap~
proaches and entrance to the channel bounded as follows: beginning at latitude
24°28'10.2", longitude 81°48'06"™, thence to latitude 24°26'00", longitude
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Table 2 {(continued).

81°46'00"; thence to laticude 24°26'00", longitude 81°50'00"; thenca to the
peint of teginning.

(2) The waters of the Gulf of Mexico at the mouth of the South Pass of
the Mississippi River, within an area prescribed by lines bearing 96° true
and 159° true from South Pass {Range Rear) Light and extending seaward to
the 40~farhom curve.

(3) The wvaters of the Gulf of Mexico at the mouth of the Southweat Pasa
of the Missisaippi River, -sithin an area prescribed by lines bearing 124° true
and 217° true from Southwest Paas Eant Jetty End Light and extending seaward
to the 40-fathom curve.

{4) The waters of the Gulf of Mexico off Louisiana and Texas coasts,
except as provided (4) through (8) of this gection, bounded by the mean high
tida shore line and the following lines: beginning at Galveston Jetty Light
at latitude 2%°19'39", longitude 96‘41'33:; thence to latitude 28°01'12", lon~
gitude 94°41'33"; thence along the 40-fathom line to latitude 28°01'18", lon-
gitude 94°13'42"; thence to Heald Bank Lighted Whistla Buoy 2 at latitude
29°05'00", longitude 94°13'42"; thence to Sabine Bank Light at latitude
29°28'18", longitude 93°43'24"; thence to Sabine East Fnd Lighted Whistle
Buoy 1 at latitude 29°27'00", lougitude 93°18'30"; thence 015° (true) to
shore.
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SITE SURVEY TECHNIQUES

T 'roduction

Jor the past year .nd a half, lissees and operators of federal otl
and gas leases on the Quter Continental Shelf, Gulf of Mexico, have been
Ttequired to conduct a wminioux geophysical survey designed to locate aites
of cultural resource potential. In terms of survey design, this methodology
is, at best, edequate for an exploratory Investipation locating cultural material
ot areas that may contain cultural material. It does not, however, necessi-
tate the delineation and evaluation of sices unless it is imposeible to ve-
direct a lessee's conatruction plans outside fhe area containing the cultural
reaocurces. In an in-site survey, appropriate additional requirements are need-
ed to delineate and evaluate poasible cultural saites, but these will not be
discussed at length here. Only the explorstory survey requirements will be dis-~
cussed as to their limitacionsa. |

There are a variety of limiting factors or disadvantages with the present
methodology and equipment as required by the 'Notice to lessees and Operators
of Federal 01l and Gas Leases in the Cuter Continental Shelf, Gulf of Mexice
Area, Minimum Geophysical Survey Requirsments to Protect Cultural Resocurces'
(75-3, supersedes No. 74-10}, issued by the United States Department of the
Interior, Geologlical Survey, Culf of Mexico, dated January 20, 1975 (Appen-
dix B). Problems lie in the limitations of the gear used in implementing,
deploying, and operating equipment and annotating the print-out from the equip-
ment, as well as in the survey grid itaelf, All of these factors depend on
the targets or types of sites anticipated.

Cultural areas fall into twe groupa as deracted by remote senaing
gear — hiatoric sites and prehistoric wites. Prehistoric sites are rela-

tively free of mugnetic cowponents and, thus, are not detectable by the
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magnetometer as it i used by present survcy methods. The alde-acaAn aonar
and sub-bottom profiler may reveal pos3ible areas ofrformer humar occupa-
tion, including such geological features as riverine and ¢stuary features
{Block 98, West Cameron Area, Shell), salt domes (Block 36, 37, or 38, South
Timbalier Arcz, Gulf), escarpments (Block A-362-363. High Island Ares, Clark)},
remaining bar-ier islands, beach, and/or shoal areas (Block 171, West Cameron
Area, Ford, Bacon and Davia), and reef areas (SL-17).

Historic aite areas are potentially sensitive to detection by any of the
threc instruments. Often, however, the magnetometer is the most effective
since 1t can detact sites that are buried and, thus, undetectable by the side-
scan sonar, and others that are scattered and undetectable by the profiler.

Historic site areas in the Gulf are somewhat limited to the sites of ship=-
wrecks and related activities such as spill or jettison sites, where the
occurants of a ship were deliberately relieving tlhemselves of cargo and
equipment in the wake of storms or hostilities.

Both the prehistoric and historic sites are affected by many variables,
such as bilotic effects and geclogical effects, which rend to redeposit ar
mesk their locations and sometimes diminish or eliminate their cultural po-
tintial. However, other effects can >rotect and preserve them, depending
cn the variables involved with each site, or portlon of it, such as waves
and currents covering the site with sediment, or reefs encapsulating the

site and preserving the cultural resource.

) Magnetometer

The magnetometer is a relatively precise instrument that measures the

total magnetic field intensity of the earth. The units utilized to measure thiax
intensity are gammas. This high-resolution instrument senerall - displays

an amblent field in a five whole-digit readout. 1t has two inherent uni-
versal limitatirns and several archeological implementation problems.,
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Limitations

Gradient Limitation

The signal ia sharply degraded at the presence of a large magnetic
field gradient greater than 200 gammas per foot, or approximately 600 gamman
per meter., Large magnetic fileld gradinnts are caused by large metal atructures
(bridgea, oil rigs, large-diameter pipelines) and by electrical current from
powerlines. The effect of the field gradient is dependent upon distance of
the jradient source to the senscer head, For example, s rust flake on the
sensor head could render the instrTument useless.

Sensor to Target Limitation

The amount of magnetic inflection observed depends on the distance the
cultural material target is from the sensor. This distance variable acts geo—~
metrically with the distance squared or cubed, depending on the nature and
orientation of the target:

i
gaama inflection - Degnetie mom;n;rxamass

distance
For example, passing directly over a colonial-period anchor that is 6-7 meters
below the surface produced a 30-gamma infliection; howevcr, 1f the same anchor
were 25 meters frum the survey line with the same sensor height, it would pro-
duce only a S5-pamma inflection. At 30 meters from the survey line, {t would
not be detected at all.
Speed Implementation

The speed of the survey must be kept at a rate such that the target or
targets will not be lost within pulse ratea. Tre pulse rste on fluxgate mag-
netometers is continuous, but these Instruments are generally not used for
archeological surveys due to difficulties with caligration and deployment. The
widely used proton precession magnetometers vary in pulse rate from one every
half second to one every two to five seconds. Rapid pulse rate at times cuts
down the gamma sensitivity. The Flerids Department of State,Division of
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Archives, History, and Records Management, and the Texas Antiquitles Commission
recommend a + one-gamma sensitivity, which most equipment achieves at
a one-second repetition rate. Some manufacturers repertedly have produced
equipment with a faater sampling rate, maintaining the + one-gamma senaitivity.
With these options, time distance computations should be wc-ked 1n order to
institute a survey speed slow enough not to introduce magnetic target volds
alang the survey run, yet fast enough: to maintain vessel control in spite of
influence by mea state and currents.
Sensor Deployment

The magnetometer sensor must be deployed far enough away from the survey
vessel ac that the vessel will not be detected. Usually, a cable length
two-and-one-half times the survey vessel length is sufficient to place the
sensor outside the survey vessel's gradient.

In many cases, additional cable length is needed to deploy the sensor
six to seven meters off the bottom. Ir other cases, the head and cable must
be floated in shallow water to keep the sensor off the bottom.

Head oscillation is ancther deployment problem and can cause noises
in the background.

Other Equipment Problems

In installing the magnetometer, several types of extranecus nolses need
to be analyzed and eliminated; these nolses cause false readings or can mask
meaningful anomalies of low-gamma inflection. The noise level should not
exceed + 3} gammag over the ambient field readings.

Among other things, erratic readings can be caused by: 1) excessive
oscillation of the sensor head, 2) electronic problems, 3) ferrous material
on the sensor head creating a gradient, or 4} power cables lying over the sensor

cables,
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Interfretation

For proper interpretation, traces need to be properly annotated with
written comments on information generated by the other remcte sensing gear
and on visual elements such ac buoys, boats, rigs,and boat turmg., Inflections
of over five gammas, with a perlod of three or more counts, indicate a pos-
gible target. Using one of the three published magnetic contour mapa of an
historical shipwreck site (Figu:e 12), done by Arnecld and Clausen (1972}, it
1s evident that, using present methodolegy, the site cannct be detected on more
than two lines. To 1llustrate this, a 150-meter grid was arbitrarily superimposed
on the magnetic contour of a ISth century shipwreck, as shown in Figure 12. The "A"
pactern detects the site on only two lines with thrme separate ancmaliea
that have magnetic inflection no greatey than five gammes. Moving the en-
tire survey grid to the right 50 meters produces the "B” pattern, which
detects chree anomalies with a magnetic inflection of 40 gamwas and two of
five-gamma intensity, and is only observed on one line. The "i" pattern is
achieved by moving the grid 50 meters farther to the right and shows -me
anomaly at 3J-gamma inflectiors with two peaks. The "D" patterm, which
occurs when the grid is shifted approximately 45 degrees, detects no anoma-
lies.

Adding to the lane-spacing problem are single objects lost or disposed
of, such as shrimp net boards, lengths of chain, cable, pipe, bombs and
seismic gear, which yield liw-gamma inflections. It has been observed that
small, near-surface faulting also produces a 5- or 6~gamma inflection for a peri-
od of five to seven councs. Usually,a geological phenomenon is observes as
a low gamma inflection of two to {ive gammas recorded over a long period,
whereas the size and nature of cultural materdial are characterized by larger

garma inflections and shorter time periods,
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The magnetometer does not differentiate, to any great degree, old
cultural material from new. A modern shipwreck scattered and buried be-
neath the bottom sediments could look like an older shipwreck or a barge
Joaded with hematite., To make matters worse, Dr., J. Harding of Skidaways
Institute, Georgla (personal communication), has mentioned deposits of
hematite in filled riverine channels off Texas, Hematite 1s a ferrous

mineral which could cause a substantial gamms inflectiom.

5ide—Scan Sonar

The siue-scan sonar produces a topographic record similar to a photo-
graph, indicating the various features of the sub-bottom terrain. The
aystem produces short bursts of high-frequency sound from a towed vehicle,
which also acts as & sensor to receive the echoea from objects on the
bottom or in the water column. Like a photograph, shadows occur when
objects protrude above the surface of the bottom (Figure 9), but, unlike
a picture, the distortion occurs in the center of the image rather than
at the edges. The limiting factors of this equipment are speed of tow,
scale-width selection, externﬁl noise, and problems with tuning and an-

notating. These are discussed below.

Speed of Tow Problem

The faster the touhea; is travelinrg, the narrower the object appears
in the readout. For axample, at four knots, a square lying parallel to the
sensor will appear as a rectangle with its near and far sidea one-half times
the length of its other two sides for a one—half signature compression., At
six knots, it will have one-third signacure compression, and at eight knots,
it will have one—fourth signature compression. Thus, at greater than four
to six knots, all objects (circles, rectangles, squares, and ovala) will
appear similar, +hich negates shape as @ criterion for evaluation. Small

cbjects can also go undetected.
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Scale Width Selection

The shorter the width of area displayed on the traces, the higher
the resciution; i.e., the equirment will display a better resclution at a 75~
meter Scale width than at a 150-meter scale width. Gdecause the signal travels
only half as far, it allows the equipment to send and receive a stronger
signal at a faster rate.

External Noisme

External noise can be introduced by many scurces -- screws of the vessel,
wave actlon, electronic interference from boat equiptent or other seismic
gear, and internal side~scan sonar tunicg and related malfunctiona. As the
EG&G side-scan sonar operators' manual states, the pystem allows the human
eye to distinguish between records produced by continvous, coherent echoes
from an object and those produced by random noise. Thera is, however, a
point at which noise such as wave effects in shallow water or external elec-
tronic noise, could mask small amounts of cultural material lying on or pro-
truding above the surface of the bottom.

Operating, Tuning, and Annotating

The traces without complete annotation, auch as those which omit line
numbers or length of tow cable, could render the data ugeless. CLross annota-
tions for anomalies are useful. Operatora' observations of material on the
surface of the water are sometimes mandatory in evaluating the data due to the
possibility of surface cobjects like boats, rigs, buoys, or sub-surface schools
of fish,to be interpreted as bottom features.

The tuning of the equipment can result in the acceptance or rejection
of the data. Too much or too little initial gain, slope, or time-variable gain

could produce a printout too dark, too light, or both on the same trace.
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Sub-Bottom Profiler

The sub-bottom profiler is an {nst-ument similar to the aide-scan
sonar that emits an acoustical impulse, but of low frequency, which reflects
off the bottom sediments at different rates of time. The "echoes.'" or
reflections, from the various strata are intercepted by a recelver and written
in a permarent record and/or recorded on tape. The production of the emitted
acoustical impulse varfes. Pingers (crystal electronically stimulated
acoustical emissions), boomers (mechanical acoustical emissions), aad spark-
ers (electronic spark acoustical emissiona) are ucually used for archeological
implementation, with the latter two producing the deeper penetration., The
limitations as described by Palmer (1965) are subdivided into three groups:
external limitationg, vessel problems, and instrument limitations.

External Limitations

The quality of the record diminishes proportionally to the ocean's
wave turbulence (sea state). Generally, data obtained in a sea state with
wave heights greater than two to four feet produce an unacceptable
record,

The source cf the acousticalemitting system depends on the depth of the
water and the composition of the bottom sediment. In shallow water, a sparkc.
can cause excess L. ise and multiple echoes, but penctrates through dense sedi-
ments, such as shell and the Beaumont clays. Pingers are good for bathymetric
data, but often do not have sufficient force to penetrate deep encugh to give
the required 15 meters of high-resolution trace, In some situations, it {a
impossible to penetrate underlying strata, such as in the case of gas encapsu-
lative plint organisms,

Vessel Problema
Electronic or mechanical interference between the ship's equipment

and seismic inatruments can cause excranecus nolse. Another nolse problem
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can Se caused bv "screw bent," where the vessel's screws are turning slightly
out of phase, causing dark lines on the printout.
Equipmerit Limitations

The greateat disadvantage to the sub-bottom profiler is its ability
to sense oniy a limited area directly under the sensor. The system must
pas; Jirectly over an object before it can be detected; therefure, at best,
the survey srea can only be tested to indicate possible cultural resources.
As the depth of water increases, the egquipment senses a greater area with-
in the fixed angle of coverage, reporting an average condition over the

sea floor tather than a specific profile directly below the boat, as in

shallower water.

An additional problem is caused by vessel speed. As with the magneto-
meter and side-scan sonar, vesrel speed can be such that small culeural
targets, such as small shell deposits, could fall into pulne voids and g0
undetected. This situation reflects that the instruments design is bastcally

gevlogically rather than archeologicaily oriented.

Survey Specifications Limitations

The archerlogiral survey specifications published by the Department
of thes Interior, Bureau of Land Management (Appendix B), ¢onstitute a
step forward in affording protection to the cultural resources lying on
the Cuter Continental Shelf of the Gulf of Mexico. There are, however,
definite limitations to the present survey practices which also must be
noted, along with the equipment limitations, in order to achieve a more
complete evaluation of the survey procedure as it is now being implemented.
These limitations fall into four groups: lana spacing of geophysical grid,
vessel speed, data acceptability and interpretation, and annotation of print-

outs froa instrumentaticn.
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iane Soacing

Ae diacnase! previously 15 (ne hypothetlcal test us.ng Clausen and
Arneld s (1975 saynetemeter contour map of 4 LAth centur: sRipwreck, (t {a
avident that the present 15%0-meter lane «pacing ia not sufficiert to detect
tir pottion of the ~aterial belng searcted for. Not only fe 1t ifficult
or {mpowsible to observe on the magnetowmeterr, bur aleo on the side-scan
acvar, Using the 8 M standard lane apacing £ 150 ~aty 1o, the ahipwreck in
Fleire 12 could have easilv gore unobserved (Tatrern D), resulting in low
camra readiogs (A} or {n a large anmmaly or a single llne {(Patterns C and D},
These ohservaticas suggeat that any significant anomaly could represent a
colonial-reriod shipwreck.

One of the specific recommendstions for survey intensity presented in
Volume 3 of this report {s to narrow lane spiacing to 50 seters from the
usual 150-meter runs. Not all ateas, however, require the {ntense [nvesti-
gation of a tighter yrid pattern of 50 meters because of the leaser prokability
of shipwreck cccurrence.

Little menti{on has been made of lane spacing for proposed pipelines.
There are two areas of concern: the placement of offnet lanes and the coverage
of the center line. The offsets are supposed to identifyzlttes that might be
damaged by the anchors of the pipe-laving barge. When this anchor zone has to
be increased due to increased water depth, the offset lanvs need to be extended
to detect this zone of disturbance. As the present procedures dictate, parallel
lines do not coincide with the anchor roves. The proposed pipeline survey
usially consists of a center lane and two offset lanes from 500 to 2,500 feet .
from the center line, When this data {s received, any five-gamma Inflection
with over three-second durati{in could be considered a shipwreck, yet such de-
flections alsc may represent aingle point sourt:ea, Only with additional

runs can this be ascertained. Variation from construction plans are coatly:
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therefore, anomals checka cav save time and additional costs Lf handled when

the survey vessel in in the area. A great number of aromalies that are noted
are sirzle point sonrces of modern cultural origin, but unless turther survey
work is {rplemented, they can only be considered as potential areas for

cultural resources and protected as present procedure dictates.

Veugel Speel
In order tu produce adequate records, the vessel speed must be reduced
to four to ..> knots for all three tvypes of geophysical {nstrumentation pre-
sently in use. With faster 3peeds, small targets along the survey line are
migned. The justification that some vessels cannot maintain a proper
course at slow speeds is valid, but these veassels should nor be selected for

use as survey vessels on aicheological i{nvestigaticus of this nature.

Daca Acceptability and Interpretation

Due to the iature of the problem of bypassing sites becauvse ol instrument
limitations, data acceptability in doubtful areas needs to be evaluated by
the geophyesicists as the Department of the Interior specifications state
(Appendix B), Minimum standards of acceptability should be established,
with some thresholds of acceptability recomzended as follows:
Magnetometer

Any noise level uabcve + 3 gammas can mawk low inflection, which could
indicate » shipwreck., The sensor must be no more than § meters from the bottom.
$1de-Scan Sonar

If the instrument is improperly tuned, ind excemsive areas are either

blackened or whitered, with no hope of observing topographic features, then

the data should be rerun.



Sub-Bottom Profiler

Because «f the varying thickness of relatively recent sediment cover
on many parts of the shelf, a minimum of iI5-meter penetratinns should be
maincained.

Interpretation of read-outs should include notation of any magnetic
anomaly greater than a five-gamma inflection lasting for greater thun three
councs; l.e., three seconds when implementing the recommended survey speed.
Anomalies of less than three scconds are not probable in reality. All cross
notations assoclated with the other pileces of gear should be discussed in
the interpretation aection of the archeological report to determine if the
target is either a possible cultural reaource or modern cultural material,

such as wel] heads, cable, pipelines, modern shipwrecks, platforms sunk oc

intact, etc.

Annotation

All traces should contain the following informaticn: line number,
atart time, shot points, cross-instrument notations, ooservation notations
{boats, buoys, vessel turns, etc.), end line, sensor orientation from
navigation antenna and from boat's stern, orerator's initials, survey area,
and date. Additional data depend on the settings of each individual instru-~
ment, which are desciibed in the following list:

Magnetometer: gamma sensitivity setting, scale factor, sensor depth,

repetition rate
Sub-bottom profiler: scale or timing factor, power, 1if variable

Side~scan Sonar: range setting.
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Recommendat fons

Little variation from what {s already implemented would produce &
greater degree of =afety to the cultural resources on the Outer Continental
Shelf of the Gulfl of Mexico. Tighter lane spacing in high shipwreck
potential areas, slower vessel speeds, better data auality and annotation,
and a qualification in interpretation of the printouts from the instrumenta-
tion are some suggestions. This, in many ways, could be implemented in
three steps: 1) 50-meter lane spacing in zone one, 2) limit vessel speed
after a grace periocd of four tn six knots or less, and 3) set up a panel of
underwater archeologists to 3pot check the data and archeological reports
turned into the Bureau of Land Managemeunt. This last procedure needs to
be made known to the geophysical survey companies and archeciogists, Once
known and implemented, the quality of the data should automatically increase
and the pressure on the archeclogist, in the form nf accepting marginal data

or writing off marginal anomalies, would be reduc:zd.
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THE STATUS AND POTENTIAL OF UNUERWATER ARCHEOLOGY

Protection of Sites - The States

There 1s no quostion that great strides have been made in this rela-
tively new area of cultural investigation since the first meaningful articles
on the subject, Goggin's "Underwater Archeclogy: Its Nature and Limitacions,"

and Jewell's "Freshwater Archeology," appeared in Americas Antiquity in 1960

and 1961, respectively,

Acceptable techniques for the scientific tecovery of material and data
from submerged shipwrecks, ranging from Bronze Age to Roman and later-period
sites, have been pioneared by Basa (1967; 1970) in the Mediterranean. In
the Western Hemisphere, however, until recently there has been little com-
parable progress. This haa been primarily due te tne Inhibiting effect of
the destructive though colorful activities of the various commercial treasure-
hunting groups. By the middle to the late 1960'a, the damage these commer~
cial interes.s were inflicting on this historically and scientifically valu-
able and non-regenerative cultyral resource was prompting legislatures of
individual states of this country to pass legislation typically referred to
as "antiquities laws." The successes and problems encountered at the state
level in protecting and recovering submerged resources from waters under
state jurisdiction should provide invaluable case studies for management of
similar resources of continental shelf areas falling under federal jurisdic-
tion.

The state of Florida. faced with perhaps the largest and most voci-
ferous groups of both commercial and "hobby" treasure hunters, pioneered
the formulation of such legislation in 1965 with the passage of the Florida
Antiquities Act (1965 Florida Statutes). The law was In~orporated in 1967

in a newer piece of legislation, the Tlorida Archives and History Act (1967
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Florida Statutes). Other states (for exaaple, North farolina, faced with
relic hunters rummaging through sunken Civil War blockade runners, and
Texas, sufferinpg damagc as a result of treasure-hunters removing six-
tecnth-century treasure and artifacts from historically important wrecks)
have passed similar legislation (1967 N.C. Sesslon Laws; Vernon's Texas
Statutes, Article 6145-9),

With the possible exception of Texaa, these state laws all permit
a continuation of the activities of treasure hunters though limited by
contra~t, permit, or other regulatory devizes. Regulatory sgencies aud
specialized supervisory perscnnel are required to administer such agree-
ments. As a result, untll recently the underwater archeological capabilli-
ties of states having these laws were mningled with officially sanctiened,
or at least regulated, treasure-hunting activities.

Many professfonsl and non-professional concernmed individuals find this com-
promise approach unsatisfactory and peint out that the objectives of the
treasure hunter and the higtorian-archeclogist are basically opposed.

Even wilh complete examination of all materials recovered in treasure sal-
vage operations, without the time to adequately record the provenance of

the material, archeologists estimate that some 70 to 80 percent of the
potential scientific value is being lost. There is, also, a bias intro-
duced by the selective salvage techriquea of the commercial companies, who
characteristically only bring to the surface those oblocta which might prove
commercially valuable. The treasure hunters, on the other l.and, a e frustrared by
the requirerents of the archeologist cv archeological technician assigned to
vessels operating under contract with the state. These contracts apeci.y
that accurate, adequate provenience data for the cultural material encoun-

tered or recovered be maintained, a factor which slows salvage prograss
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considerably. It would be difficult to propose a less compatible marriage
of endeavors. their only cemmon ground being tﬁe employment of vesrels
and diving and excavating equipment.

The published results of treasure-salvagr activitiea are limited
compared te the lizerary ocutput which generally follows most professionally
guided, scientific excavatiuna, especially those conducted Iin recent years
in the Meditarranean. Examples of the type of publicaticns growing out
of the association of archecglogist and historian with treasuce~hunting
and curic~hunting divers working under agrcements with various states or
governments are "A 1715 Spenish Treasure Ship" (Clausen, 19C5), "The Acadia
--A Civil War Blockade Runner” (Hole, 1874}, and "Exploration of a 1éth
Century Bahamian Shipwreck" (Peterson, 1974).

The state of Texas has recently taken a new direction in dealing with
cultural resources on state-controlled water bottoms. There, the State Legis—
lature has elected to fund an underwater archeological research program
which i3 not asscciated with treasure-hunting uctivities. Initially, the
program was oriented toward research involving thres wrecks of a Spanish
flota lost on the lower Texas coast in April 1554. During the summers of
1972 and 1973, ore of these wrecks was fully excavated, and a report on
that regsearch is pending (Clausen, MS).

In receat summers (1974-75), an extengive, remote sending survey
system, developed by Arnold and Clausen (1975} to locate additional
targets for underwater research within the prime wreck zone, has been
run in the coastal area northward from the Texas - Mexico border to
approximately latitude 26°45' North (Armold, 1974).

The Texas program is alsc well Lalanced in that it has allocated sub-

stantial sums to both documentary research in European archives and to the
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eat:blishment of adequate preservational facilities to properly deal with

the recoveries. Such documentary research provides historical perspective

to the archeological research effort. Because objects from the marine
enviroument require relatively expensive and specialized handling and pre-
servation before {ull evaluat:ions can be made, adequate preservational facili-
ties become an important part of the underwater archeology program (Cumnings

and Lenihan, 1974).

Metheodology

AB expected, most of our knowledge of underwater sites in this hemi-
sphere comes from vessels lost in quite shallow water near coasts or reefs,
primarily as a result of storms. 1In many instances, conditions at these
sites (i.e., shallow, murky, turbulent water with moderate to severe wave
and swell activity, coupled with wreck remains which are often buried from
1 to 8 meters below unconsolidated sterile sediments or blanketed with a
a crust of coral growth) often do not permit application of the
sophisticcoted approach first developed by Bass (1967) for working under-
water archeological sites in the less active, often astoundingly clear,
waters of the Meditcrranean on harder bottoms at depths of 20 to almost 40
meters. Substantially different techniques have been developed, for example,
in the Texas program for working wrecks on shailow, active coasts; these techni-
ques have the same scientific ends in sight. This is due primarily tc the
fact that fhe great depth of overburden commonly concealing typically more
scattered wreck remains and the reduced visibility under these conditions
do not permit visual or sclentific evaluation or quantification of more than a
very small portion of the site ot any time (Clausen and Arneld, n.d.), These differ-
ences are recognized, and currently an interchange of ideas and further dev-

elopment of methods 1s in progress,
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Its recent years, rapil advances have been made in this hemisphere in
the developmeat of underwater archeological techniques for excavation of
prehistoric underwater sites . The degree of data controt in such
excavations 13 increasing., Mosaics of underwater photographs of recent,
unconsolicated depositr in 8prings and sirkhole gites containing both pre-
historic human and cultural remairs in situ have been assembled to convey
excavational information and Jata on poaition and orientation of artifacts
and skeletal remains encountered (Figure 13), Excellent Bite Tecords have
been amassed through the use of advanced, shallow-water diving equipment and
both hard-line and open transmission underwater commynications systema,
which have permitted archeologists operating below to record verbally on
magnetic tape the meaaurements and observations so critical to adequate
interpretation of data (Clausen, 1972).

It is clear that as a result of the development both of means of
working shipwreck sites and of the newly devised means of working prehisroric
9ites, we now have at our disposal adequate techniques for the investigatiosn
of all types of underwater archeological sites under a wide range of condi=

tions and in ever-increasing water depths.

Depth Veraus Efficiency and Feasibility

The present maximum feasible depth limits for effective investiga-
tions of this nature, utilizing divers operating from the surface on com-
pressed air, is probably 30 to 50 m. Beyond these depths, more sophisticated
techniques must be employed, beginning with the use of suitable gas mixtures
and then saturation diving techniques. The deeprat archeological work using
modern techniques in the Mediterranean sc far closely approxiuites the

tentative limit of 50 meters.
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Bevend the 30 to 50 meter threstu.cld, there {8 a zone extending Jown
to perhaps a maximum 70-75 m in which divers might »ttl1l operate with ef-
fectiveness from the surface, but which would require more sophisyticared
diving equipment than the relatively inexpensive, open circuit SCUBA now
utilized and a mixture of air enriched to appioximately 40 percent oxygen.
It should alse be noted at this point that while the maximum known
safe depth limit for habitats using alr is approximately 30 to 45 m, {t has
recently been shown to be feasible for saturated persomnel operating from a
habitat within this depth range to effectively carry out tasks within a
Zone one to two atmospheres deeper, returning to the hatitat to "decompress"
from the dive to deeper depths with comparative safety. It 1g unquestion~
able that the relative efficiency of these deeper investigations in the
Mediterranean could have been improved through utilization of one or both
of the above means.of extending the diving limics. However, it must be
remembered that budgetary limitations are involved.

At the prasent time, highly trained commercial Aivery using sophis-
ticatad equipment, including Personnel Transfer Capaules (PTCg) and more
advanced gas mixtures, oparate with comparative safety on problems encoun-
tered in the oil and gas industry's offahore drilling operations in the
Gulf of Mexico and elsewhere at depths between 120 and 200 m, Effective
woTk at even greater depths has been carried out. It is safe to say that
48 a result of the efforts of thia industry, the threshhold at which mean-
ingful archeological investigations might be undertaken is continually being
extended. Naturally, each deeper stage requires more sophisticated equip=
ment (as well as personnel) and the surface Support and costs multiply.
However, there {3 little doubt that archeologically oriented inveatigationa
on deep sites utilizing theae means will he undevtaken, at least experi-
mentally, in the futuyrae.
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Undoubtedly, archeological inveatigations on sites st greater depths
in the Gulf, where conditions may be expected to more closely approximate
~he clear, relatively still, water conditions found in the Mediterranean,
will adopt contreol techniques more closely related to thoge developed by
Bass, but will probably incorporate the more efficient excavating systems
developed {n this hemisphere, creating a hybrid of the two approaches. At
the present time, new, more advanced photogrammetry, very accurate pressure
sensitive, and thus depth-determining, diudes which can be calibrated under-
water to any base point, and sonar-distancing equipment, both with digital
readouts, are feasible or under development and will greatly increase the
efficiency of any future operations,

It 18 axiomatic that the pPrimary expense involved in underwater in-
vestigations of any nature utilizing divers is associated with maintaining
the personnel on the bottom who are acquiring the basic data. The sophis-
tication of photogrammetric techniques over the past 10 years has not only
increased accuracy, but has also acted to decrease bottom timpe allotted to
mapping and recording provenience. It 18 considerably less expensive and
more efficient to werk in a laboratory, perhups utilizing less skilled or
specially trained personnel. than to attempt to duplicate the same effort
on the bottom.

Investigation of underwater sites lying deeper than the pPresent
physical or theoretical depth limits of scientiat-divers using saturation
techniques could take place through remotely operated equipment deployed
by station-keeping surface vessels. Under these conditions, the scientists’
"eyes" will be standard, and possibly image-enhancing, underwater video 8ys-
tems, and his "hands" an array of various size and strength grabs capable
of picking up, separating, and lifting both minvte and large naterials and

even taking samples and cores. The principal excavating tool will be a
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framework mounting an a.ray of water-piwered devices capable in one mode

of moving large volumes of water slowly against the target mass or rediment
matrix from any angle, delicately whisking into suspension and remcving un-
consolidated sediments and debris, revealing the suught-for cultural ma-
terial and its relationships, or spot-jetting away or breaking down more
persistent materfals. Ultra-high-pressure water jets would be used in
wreck sites to cut through and/or dissect the larger conglomerates and

hull sections underwater into convenlent-sized sections to te placed in
containers and/or lifted to the surface, and to cut osrofiles for examina-
tion and recording 11 the sediment of prehistoric sites. Exsc: provenance
of all artifactual waterial encountered will be maintsined in three-
dimensional accuracy by a recording stereo video aystem. Computer pro-
grams will he devised to analyze the video data recorded, providing

both the necessary coordinates and elevations for site plans and features;
if desired, for interpretive purposes; three-dimensional video line—drawm
viewa or projections from any direction and tlevation the viewer desired
would be provided. It is even possible, considering the sophisticated sur-
tace support required for the operaticns coutemplated above, that entire
wrecks might be lifted intact and either carried to shallow, protected waters
for investigation or brought up and pliced in controlled environments in
special vessels, much as was done with the Russian submarine recently ra-

covered from the depths of the Pacific.

Qualified Personnel

Unfortunately, underwater archeology is a aomewhat hazardous fiald of

endeavor. It requires professional training in the areis of anthropology/archeo-

logy and, in some cases, history, with a degree of proficiency in the apecialized

techniquas of control and recovery of cultural remains from itha undervater
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environmert and, of course, at least an understanding of shallow water
diving wethods. An appreciable grounding in applicable aspects of cer-

tatn specialized physical sciences, such as submarine geology, oceanography,
and ocesn engineering is aleo nc-essary. A basic understanding of the
geophysical instrumentation ne:essary for locating cultural resources uuder-
water, knovledge of the proper methods of handling recovered materials, and
scme experience in vessel handling and navization have also proved helpful.
As expected, in view of the above requirements, the number of profeasional-
ly qualified underwater archeologists in the United States in quite limited.
in 1970, Throckmorton was able to say that there were ™. . . not more than
five trained marine archeologists in the world" (1970). Today thate are
probably no wore than ten to fifteen trained, capable individuals with ade-
quate experience in this field.

This situation was not a problem until, under the pressure of the
developing energy criasis, oil and gae exploration on the Outer Continental
Shelf markedly increased..and private companies were faced with new govern-
mental etipulations requiring cultural resource gurveys on the leased lands
to prevent disruption or destruction of gubmerged cultural rescurces. The
shortage of qualified archeologists prepared to evaluate the remote sensing
data and, if necess;ry, dive in and evaluate sites discovered was at once
appreciated.

Attached to the original archeological Nctice to Lessees and Opera-
tors (74-10) issued by the U.S. Geological Survey on April 23, 1974, was
& preliminary list of professional archeglogists recognized as competent
to conduct these surveys and to prepare required reports. Recognizing
that the preliminary list was not exhaustive and that criteria were not

well defined, the National Park Service was asked to assist the Geclogical
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Survey and tre Mireau of Land Ma-wig-=ent to establish criteria for selec-
tlen of Jualtfied archeologiste and to develop a teviaed list for OCS work,
A credentials panel was Created, snd after corsiierable discuzeion and con-
seltation with many fntivid sl atcheologliate as wvell ap with representat iveg
of BLM and the USCS, standards were established (released Jaruary 1, 1976).
The concerned agencies agreed that present urvey requirements do not
require an archeologist of maximum possible skill snd experience. Rather,

criteria ware developed 'or o Marine Archeologlra{ durrayor (see Appendix B).

+t vas decided further that the term Marice Archeologist should be reserved

for tha highest level of professiomal capabilicty. While sracific criteria

wvers notl estabiished for thig category, t.. panel iadicated that {t should

be reserved for the highest level o professional skill and should identify
thuse individusis cepadle of desfgning, directing, and carrying out under-

water research or salvase operatiors of 4 hghly technical nature.

While the panel recognised that 2088 Mur ‘ne Archeclogical Surveyors,
as defined, night almo qualify as Marine Archeologinty, it made no attempt
to identify individuals in this catcgory. It did. however, re-issue an up=-
dated listing of Marine Archecvlogical Surveyors.

Even more recently, the Socisty of Professionsl Archeologisie (SPA)

has undertaken to certify Marine Survey Arclieclogiste as part of {ta pro=

gram to certify and list in a directory archeologiats qualifying within one
of mors of a uumber of specialty aress (see Appendix B). Sinca the proposed
standatds for this certification appear to meet the needs of OCS sTcheology
in connection with oil and g2 lease evaluations, snd the certification pro=
cedure has baen endursed by an overvhalsing majority of professional archeo-
logiats in this rountry, it is probable that ft will Teplace the interis cer~

tiflcation piogram of the NPS-OCS credent als panel.
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11 18 reasonable to assume that as surveys disciose previously un-
known OCS sites, wmalvage and systematic underwater archeological research
wi.l intensifvy. There will Le & corresponding increase in the need for
archeoloqists trained to work under water.

While the oumber of archeclogists sufiicime tly expertenced to inves-
tigate sices at depths of 30-to 50-meters is quit: limited, the aumber
presently gual fied for saturation or mixed 84 diviag for extended in-
vestigation or examination of deeper sites i; precentiy nil. It follows
that there s now a need not only for what wculd be teferred to as basic
training for underwater archeclogists, bu: alwo, if deepar sites on the
OCS or elsevhers are to be examined, there is a corresponding requirement
for advanced diving expe-ience as well. It is recoamended as an outzrowth
cf this work thet future habitat experiments involving setvrat’cu diving,
whether spot.oored by private industry, government frads, or & combination
of funajag, should glve comsideration to including experiments ia under-
vater archec.ogy in their schedules. Such a prograz should include select-
ed underwater archeologista in crews to assist in the exreriments conduct-

od by other Jisciplines.
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SUMMARY AND CONCLUSIONS

A number of conclusions may be drawn from the rescarch on the occur-
rence of histnric rultural rescurces on the Outer Continental Saelf of the
nc-thern Gulf. Shipwrecks alorng the coast of the northern Gulf «f llexico
are estimated to number between 2,500 and 3,000. A more exsct number cannot
he dotermined becwuse of the lack of reliable records. Of these thousands
of los4t ships, approximately 70 per;ent date from the 19th century. The
reswining 30 percent, the «recks from che 1l6th, 17th, and some from tha
18th cectury, are thes mcst 1nportnn;. These sites contain relics that are
highly <ignif.cant hirtorically and often of great commercial value.

It is eatimited that approximately cwo-thirds of the total number
of wrecks in the northern Gulf are within 1.5 kilometers of the coasc.
Ancother 500 wrecks probably lie batween the 1.5 kilometer and 10 kilometer
line. For the muat part, wrecks are assocated with the approaches to sea-
ports, straits, s.oals, or recfa, and along maritime routes used through the
centuries. There are a number of dangerous zones on the Outer Continental
S5helf which define concentrations éf hazardous materials such as bowbs, mia-
siles, and other ordnancc. Sowme areas may concain wrecks, but the possibility
of locating them is reduced because of the concentratioms of modurn arti-
facts, such as dircarded junk from the fishing and mineral extraction industrieas,

Current searches for subaqueous cultural sices utilize a combination
remotc sensing package consisting of magnetometer, aside-scan sonar, and sub-
bottom profiler. The magnetometer is most effective in locating histeric
sites, such as shipwrecks, since it cun detect buried metallic objecta which
ate not apparent on wide-scan sonar or are difficult to ses on the sub~-
bottom profile. The sub~bottom profiler and sida-scan soner may help

verify a shipsreck find through definition of itz geometry and attitude.
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The sub-bottom profiler and side-scan monar have additional value in help~-
ing to fdentify and interpret submerged prehistoric habitation eites, such
a8 riverine and eatuarine features, remnants of barrier ialands, and
escarpments.

Finally, there is an apparent need for the training of more marine
archeological sarveyors and marine archeologists. The increased drilling
by the oil and gas industry on the Outer Continental Shelf has brought
attention to these cultural resources which may be destroyed if precautions

are not taken for identification end investigation.
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APPENDIX A

Salling Directions

Romans, in 1775, comments on the stories told abcut the 'wreckers' in

the Florida Heye creating folse lights to lure vessels onto the reefs: and
as for the idle tales which we are told of their making false lights on tie
shore, 1 can, from many years experience, assure it to be an untruth, Thoise
fires are occasioned by the hunters and timber-cutters, who burn the woods
to clear them of under-wood, and to procure freah pasture for the deer.
Lightning also often seta fire tc trees; and 1 have frequently, In very iry
seasons, seen spontanecus fires arise in marshy places. But after all, what
business has a mariner (who knows the course he must steer) ts follow any
light out of that course? And I would just hint to every one who passan
along this coast, that on seeing a 1ight to the westward, iz behoves (asic)
him to look cut for breakers if he atands in for that quarter” (p. xxx).

Late 16th Cantury Spanish Sailing Directions to go frow the
Mississippl River (Ric Del Eapiritu Santu) to La Habana

"To go down from El Rio del Espiritu Santu (the Mississipci) south to

I

Bahia del Eapirity Santu (Tampa Bay =- author) it {s 25 (aic) leagues. You will

find La Bahia del Espiritv Santu to be a large bay with iis low parts extend-

ing ous league out into tha sea with one or two small cayos. From thare to

La Punta de Carlos which is called La Isla de Santa Maris (Sanibel Island —-

author ) is ancther 25 leagues. Along here ycu will find two rivers which you

could salely anter. Cunc called Rio de Cancas and the other Rioc da Caymonea*.

*Je do not know hers whether the Spanish refer to perhaps tha Manatee
fiver and the small river in the vicinicy of Venice or to major inlets batween
the islands which parallel this section of the coast which Stiunish marinare
_ormonly <efer to as "rivers." It seems possible that they might aven be
refsrring to the Myakka and Peace Rivers,which flow intc Charlotte Harbot,
but this is doubtful. HNevertheless, this information is intsreating for the
geographical information it provides which may scme day asaist scholars 1a
determining where the Spanish explorers Ponce de Leon and Hernando de Soto
made their lapdings,which is in question, and for the location of "Carlos"
which sppaarq;fron this description to have been in the vicinity of the present
Fort Myers Beach-Bonita Springs ared, probably closer to the former.
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Further scuth of the Punta de Santa Maria there is no land at all berause

from there to Carlos the coast .:ns east and west for 6 leagues. Along these
6 leagues {s & river called Rio de los Nationes (perhapa the Caloosahatchee
-~ authors). Froc this river it is a distance of two leagues to Carlss which
is on the north to south coastline. From thetre you come south to the La

Punta de Nueva Espana (apparently Cape Romano == author), a distance of 12

leagues. Two leagues before you arrive at this point you will encountar a
river (?) which extends some of its shoals about a league into the sea.

From this point southward you will no longer see any land because the land
turna from the east-southeast (maybe ""turns from the south-southeast." The
Florida coast mouth of Cape Romano does trend awvay to the southeast for scma
distance. It is somewhat of a mystery why there is no reference to Cape
Sable in this description,but perhaps it was too far east and in too shallow
vater, to be a viable landmark -- author }. To go from hers to La Habana
change coursa to the south and to the southwest. As soon as you ses Los
Hartires (Plorida Kays -— author ), immediately follow the wastern turn main-
taining seven or eight brazos. If you are in a large ship approach Laa
Tortugas instead of Loa Martires because Los Martires has a long reef ex-
tending 6 leaguea (apparently here the Span:sh are warn.ng mariners away

from the long shoal extending westvard from :he Marquesas at tha western

tip of the main chain of fslands comprisirg the Florida Kayw, an area shown
on modern navigational charts as "The Quicksands" -- author ). Therefore you
arrive et Las Tortugas and you can proceed through 20 orazcy and 16 brazos
and vhen you car no longer find the bottom you will know that you are in the
canal (Straits o€ Florida)" (British Museum 25, 189).

Early 18:th Century Span‘sh Sailing Directions From La Vera
Cruz Through rhe Gulf to La Habana

"From San Juan da Ulua for La Habana you shall steer to the ncrtheast

or the north-northeast (depending upon) where the wind strlkes you. About
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27 and one-half dugraes you shall rotate to (the east) to take your crosaing

looking for soundings ou tha coast of Florida above the Bahia del Espiritu

Santu. Finding soundings on this side you will be some 25 leagues from Cabo
de Apalache to the st of you (sic) shal. tack southeast or southwest (again
depending upon) where the wind strikes you and you shall go on until you losge
the sounding and when you do you will tack back toward the land side until
you reach 20 brazos and then you shall tack away again. In this menner turning
from side to side you shall guv (south) along the coast until 25 and cone-half
degreea you will find a depth of 15 brazos. If you find 8 or 10 brazos you
will see very lov land (with some trees which give tha appearance of having
been planted next to the water) at this latitude you should take 50 brazos
depth and you shall continue your way in search of La Sonda de ls Tortuga
which is in 25 degrees and when you take a sounding of 30 to 4@ brazom you
shall steer south taking & sounding from time to time. If your depth
diminishes you shall rotate to the southwest to find more water and when

you begin to loae your scunding again turn south until you lose it entirely
{cross over inte the Straits of Florida)} from whence you shall steer to the
south-southeast (?) in search of La Habana where you will see El Morro

which from out at sea looks like a ship at sail."

Author's note: The above directioms are abatracted from a rough tranalation
of a portion of the orders prepared by the King's chief pilot fcr an aviso sailing alone
during var time (Archivoa Generales de las Indias, Ct 4895). There are some apparent
inconsistenciss in the text, including a reference to a latitude in the Gulf
of 28°30' N. We have not been able to determine at this time whether this
reference constitutes an optional latitude on which to cross the Gulf from
the Texas sida or whether because it is wvar time, the pilot is electing to
have the advice boat, which normally carries important dispatches including

orders of the King, intelligence on the location or intentions of the eneay
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(In this case the Duteh and English were the principal foes), and notices on
the movements of Spanish armadag including flotas, sail across the Gulf on
an cast-northeast c~urse, rather than the standard easterly course, perhaps
to avoild any Interference by English (or less likely, Dutch) vessels which
might be lying ir wait along the customary routes. It should be noted that
the route of the vessel avoids all of the Florida Keys, apparently passing
west of the Tortugas. This might be annther effort to avoid observation
for, as Bernard iomaas states in the 1770's, one of the logical plazes for

a4 cruiser (Englich warship) to lie in wait for Spanish veasels from Campeche

and Vers Cruz bound for Havana is arocund the Key Went area (Romang, 1775;: xi,x11}.

Spanish Routes Through the Gulf, in 1770's

In reference to the course through the Gulf used by the Spanish shirs
coming from La Yera Cruz, Romans makes two comments in the appendix of his
book: "It was communicated to me by a gentlemen whose name was Don Manuel
Hidalgo, a very exper lenced commander, who assured me that the Spanish gal-
loons (sic) from la !EEE.EEEE in order to make the Bay of Tampe (sic), from
which they shape their course so ag here to disembogue (sic) out of the Gulf of
Mexico into that of Florida, passing a 1.ttle east of the EEZ Marques. I
have seen two of theae shipe on the coast of Hest-Florida, not far south of
Cape Blas; which circumstance and that of three galleons being cast away
near the bay of St. Bernard, seem to confirm tnat gentleman's information"
{p. x1}. “This pl;ce lies right in the way of the Span .h ships, from the
westward; on account that thege ships in coming from the western part of the
Mexican gulph (sic), chuse (sic) to run out of the way of the easterr or
trade wind, and for that Téason must go as far nerth aa the coast of West-
Florida will allow them; thus they cre forced on an dttempt to make the

Tortugas; which often leads thex further east. and then the currents
LT tugas
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generally render it difficult for them to get out, unless they know
Boca Grande passage: for this reason a vessel in the proper season,
cruising to the north of this key, and those that lay o the westward

of it, can hardly fail of meeting them ..." (pp. xi-xii).

Hid-18th Century Directions for Sailing from the Mimsissippi
River Through the Florida Straits

"1f you are bound out of the Mississippi eastward, to go through
the gulf of Florida, you sught to endeavor to make the Tortugas, in
order for this ateer ESE from the Balize, run that course till you come
on the edga of soundings, between latitude 26°: and 27° N., by this means
you will uot be plagued with the trade wind, in the vay of which you would
fall coo soon, before you get your easting. I remember a vessel bound

from Pensacola to Carolina, who was drove as far to leeward as Cape Catoche,

and after being a long while (I think 4 or 5 weeks) out, was obliged to re-
turn to recruit her stock of provisions; thia was doubtlesa cccasioned by
not getting her easting while she was out of the way of the trade. Aftur
you are on thia edge of soundings, direct your course more southward, you
will find very regular gradations of the depth, such as my map lays them
down, you may depend en them. It frequently happens that vessels fall :oo

far to the uestﬁnrd, as wvas the case with one from North—Carolina some four

or five years ago, who was either lost or taken near che bay of St. Bernard
and the people underwent numberlaas hardships, aa well among Spaniards as

savages."

English Routes in the Eastern Guif, 1770's

— — ——— e —

Directions for Going to and from the Misasissippt
"If you are bound into this river keep the NW course till you are in

latitude 29° 10 N., then run down for the river on a W course; if you
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happen to fall in to the northward of the mouth, come no nearer than 15
fathom,whea you will have coarse, brown sand; then run S, or S half W,
keeping your lead geing, till you come on ‘oundings so soft that the lead
will bring none of the mud up, unless it de woolded (sic) with canvasas: if
then the wind be free, run the above course or ratrer more westerly; but by all
means take care you are not to the southward of the laet mentloned latitude
vhen you are down on a W course, for fear of falling in to the south of the
Tiver: When you approach the rivers (sic) mouth, which you will by running
about 4 miles on the above soft soundings, you will mee the color of the
vater alter, and it will appear like a shoal; this is occasioned by the cur-
rent of the river mixing with the §ea; but you need apprehend n- danger, for
there {» from 25 to 30 fathom water, therefore run boldly ir till you have
about 8 fathom, the bank is Pretty steep; when you are in thig depth, you
will see some mud islands about as large as a veasel of 150 or 200 tons; from
among which you will perceive the river's mouth; the opening between these
islands is about 100 fathoms wide: there are some Spanish pilots kept at
Fort B.lize, who give a very indifferent attendance; but if you sec a launch
coming out, you may depend on its being them, and your best way 18 to run
directly for theam, keeping off and on when you think yourself too near.

"If no launch come out, and the weather fine, come to an anchor,
there is little or no danger; and if need the current will always carry you
out again, provided you Keep opposite the channel,

"In gning up the river it is necessary to keep within about 20 feet
of the land, or of the drift wood that lies along it, except when you find
it lodged on points or banks, 1in such places give it a reasonabla bireh.

"Ohserve alsec where you see the timber of a dwarfy and shrubby growth,
or where willows grow, on the points in such places the water is shoal, and

1t i8 requisite to give the land a birth of about 100 feet.
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"There are however no shoals of any consequnce, till you are about

10 miles past the Detour aur Anglois, (Anglice English reach), here one Mr.

McCarty has got a plantation on the larboard side, where is a point called
McCarty's point; from this a shoal runs off near one third of the way over.
"It 13 almost needless to mention that in this (as 1n all rivers)*
vessels ought to keep on the les side, for on the other side they would be
becalwad.
"inless in A case of the utmoat neceasity, (such a3 fears of selzure
at Orleans otherways)* let not go an anchor, for it'c a thousand to one
but you will loose (aic) 1t if you do; the appearance of the shore will
howaver tell you whether tha legs are nusercus or not at the bottom: &
huoy will not watch " (pp. lxv, lxvi, lxvii, Romans).

Directions for Vessuls who are Bound to Pensacola, and Have Run
Down _I_Janaica. or on the South Side of “Cuba

“After making Cape Anthony, your course for Pensacola, is NWbyW 1/2 W,
the distance is 178 leagues, go nothiug to the westward of this course, and
i1f there be no currents to deceive you, it will carry you about in with the
middle of St. Rosa Island; currents are here frequent, and they often change
suddenly; in which case you may be carried many leagues either eastward
or westward of the cape.

"When you come as far North as the lat. 24°00 N, keep a good look out
for the Dry Tortugas, in order to avold that danger, if you see thea not,
ti1ll you pass the lat. 24° 4 N, I wuuld advise you to keep as far up as NNE
or even NE by N if the wind allows, till you gat moundings; and depend on 1it,
1f you are to the eastward you will strike soundings in about 40 fathom, in

lat, 25" 00 N; from hence you may steer NNW: 1t is a sure sign, that the

*Parentheses Romana'.
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sooner you strike soundings, the more easting you have made; and the longer
you run without soundings, the furtter you are westward.

"If you fall in as far eastward as Cape St. Blas, you will scrike
soundings above the lat. 29* 00 or 2%* 5 N, your first soundings will be in
about 90 fathom, on a muddy or oczy bottom, which is the same every where
on the edge of the bank; the bank being pretty steep, you will somn be in
60 and 40 fathom, coarsc blackish sand, and a few shells in spots: further
in your soundings will decrease rather irregularly, on account of some
knolls; cae of these which lies about 3 leagues south of the cape, has only
18 feet water on it, the depth all around it i{s about 4 fathom; the pitch
of the cape shoal lies in lat. 29" 38 N, about 5 miles out from the land,
and the extreme depth of water on it is» only l4 or 15 feet: the soundings
continue however to the shoal pretty regularly as you go ia, till about 4-1/2
or 5 leagues from the pitch of the cape; therefore 1f you come in upon this
part of the land during night, you may run in boldly upon 11 fathom, a hard
sandy bottom with broken shells, all the knolls lie within this, they are
however only to be dreaded by large shipe; this biank 18 most plentifully stored
with fish, especially dolphin for the two-line sport; the nitch of the cape
iz known by the appearance of a gap in the land sbout 1-1/2 or 2 leagues to
the eastward of it, Iin which gap stands a very large single live cak tree;
about 4 leagues to the NW of the cape 1s a middling good roadstead, where
in case of easterly winds it is safe riding in 4 or 5 fatnom, black mud and
shells; and about 3} leagues further north is the bar of St. Joseph, the en-
trance intoc which harbour will be hereafter described.

"If you fall in still more to the eastward, you will find the water
clearer, and even in 12 or 13 fathom, it ia of a dark blue like the ocean;
the soundinga begin in 28° 30, or even sooner, and the bottom 1g fine sand,

mixed with coral, shells, and some spunges (sic).
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"In case you fall in with the coast of St. Andrews, vou will not strike
soundinga before you be in lat. 29" 15, or 29 20 N, same grouri as off the
cape; but as you advance towards the land you will in many places meet with
coarse, muddy grey sand, mixed with black apecks, and at some casts the lead
will bring up fragments of coral; about tha lat., 2%9.30 N (eic) you will find
18 fathowm, sand with small shells; and you may then just see the land of
St. Andrews, to the westward of the inlet; which land has a woody fiat
appearance, with an even white beach, and a bold shore, 30 as to have 10 or
11 fathom water within a mile, or a mile and a half from the etrand; the
coast trenches nearly W by N and E by S.

"But if you fall in so far to the eastward as to be right off the
entrance of the bay of St. Andrews, or between that and St. Joseph, the
coast is not quite so boid, and the depth of 10 or 1l fathoa is but just in
sight of land, the bottom ia sand and small shells.

"The entrance of St. Andrews bay lies in lat. 29° 49 N, and admits
only of small vessels.

"If your landfall be any where between the coast and bay of St. Andrews,
and the bay and island of St. Rosa, you will strike soundings from lat. 29°*
20 to lat. 29° 45; the farther north you run without snumding the farther
wegtvard you are; the land here atretches E half N and W half 5, &ll these
are marks by which the mariner may know the true place of his vessel on this
coast, which is too lavel to distinguish particulars thereon at a distance:
if you atrike no soundings till lat. 29* 55 it is s sure mark that you are
abreast of some part of St. Rosa island, which 1s easily knowm when you come
near, being no more than a long and narrow slip of sand-hills, with here and
there some groves of pine trees scattersd on lt; towards the west end the

beach is exceeding white, snd soma of the sand-hills loom like lofty wvhite
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buildings, or vesnmels under sail, especially wnen not too near; the bottom
here 1 a4 white sand, with here and there a spot of corrl, it shoals very
gradually; within the Island is a sound which 1s from 1 to 3 flex wide,
narrovest at the east end, so that if you fall in towarde that end it is
difficult co know it to be an island, though you are within 3 miles of it;
the shore is 80 bold that you may rim down along by it at 1-1/2 or two miles
off, whera chere is generally 1lU or 11 fathom; to “he eastwsard you can only
see the water over the land in spots, though you are at masthead.

"From Cape Blas to St. Rosa bay the course and distance is about NW
by W 27 leagues; from that to Pensacola bay is W half 5 between i6 and 17
leagues; and from that to Mobile bar W between 14 and 15 leagues: Cape St,
Blas being so surrounded with rocks and shoals, I would advise by all means
to avoid falling in with it, a large ship ought by no means to come nsarer
than within 6 leagues of it.

“For the batter knowing of this coast, I shall make some further re-
marks, because the coast's running so neariy E & W, and being every where sc
nearly alike in its level & woody eppearance; the most skilful (sic) and ex-
p2rienced pilot may hera be deceived, especiially as the advantage of observations,
which is so great a help ona N & § coast, fail here totally.

“In coming on this coast, if your land-fall be off the island Sr. Rosa
your first soundings will be about 80 fathom (little more or less)* oozy
ground, thie depth and bottom is about 15 or 14 leagues from the land.

"If you rall in about 10 leagues eastward of 5t. Rosa bay, you will
see the beach (sic) very white, and no sand hills on it, which last circum-
stance distinguishes it from the land further westwerd; near the beech i3
very little growth, besides shrubs, and brushy plante; i1f you stand pretty

well in, you may, from the masthead see that an extensive Savcnnah (or plain)*

*Parentheses Romans',
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L~ elt aied within thoe shruubery; whick {a an other mark to distinguieh |t
fromt e land to the weatwn,d, whichk being an 1a'ind, water in seen over {t.
"The bat of it. Rosa only adnite craft of 6 foot drsught. As you cowe
teir this inlet or the rast end of St Roas {aland, it 1s difffcult to know
that it {a an island; tha woods grow clces to the beach, vhich is likhewisw
very white, ard full of rand-hills, these beirg contrasted ty the dark
grteen ol the by _hen, are of as dazzling & white as suow: the island ans
tefure observed is a natrow slip of sand-hilla, with a very few trees
scatirred over it, wostly towerds the west and, and from sasthesd seems sbout
s cables length over within appesrs the sound; the wocd-land on the north
shore of it is of a middling stout growth, a~d the trees stand pretty close
te the water-side; having rua dowa about two thirds of the length of this
island, (in otler words)® about 12 leagues or upwards, you will see several
cf thuse trieatkable sand-h{lle adove wreat’oned which appear at a distance
like buildings or vessels; approaching the bar of .ensacola still neasrer,
vou will see & precty high dluff point of a relish (sic) colou_r: about ) or
3J-1/2 mitea north of the island, on the main land, this point .»s called Deer-
Point: wvhen you come abreast of this, you will see the vessels (if wmy
there are)® 1{ding at snchor bafore the town of Pensacols, and & wvater-house
(nick-rimed a fort)*, on St. Rosa Island. If a guatd {s kept here, which ia
coanonly the case, you will see a flag hoisted on it LIf your venss! is &
topsall vessel, or s pendant, if s'e be boomeailed, and a gun fired; which
signal i{s made cvn eccount of your approsch: 1f the weather fs guod, (and
the attendance a little better than it was during the time of my residence
there)}* a cance or barge will come off with & pilot; If none comes off.
you mav frealy venture with & lsading wind to run in by my plans. Off of the

Loak-out on St. Rosa lsland lies a epit, which you must wvoid by not bringing

*Parenthasea Romana’',



the watch house more noztherly than NNW, t1l] you ‘run off in 5 5r 6 fathos
water, then by all means heep that depth, until you bring the middlesost or
highes® red «litf, which opens with the west end of S§t. Ross island, to

beat N 1/4 F by the coopass, and steer directly for it; this course will
CATTY You over the bar in 20 or 21 foot water. The tops of thesa cliff{s ara
built full of barrscks, block-houses, and othar ailitary weks; 20 #9 to
sppest like & small town. When you are over the bar steear N by W, or NNW,
to clear & shoal thai s*retches near two thirds over from the west end of
St. Rors island, on which is 10 foot water, hence it is called the 10 foot
bank. The lat. of this bar i1s 30°*: 19' N.

"1f you fall in to the westward of Pensacola, on the Mobilian coast,
you will get no sorndings till you are near or in lat. 30*:N., the edge of
the bank is 80 or 90 fathom deed, on a soft wuddy and ooxy bottom; but it is
steep and shoals suddenly, snd by the time you Tun about 2 laagues, you will
not heve more than 30 o. 40 fathom on a soft bottom of very fine white or
grey sand, mixed with mud and shells, and you will be in 8 or 9 fathom when
3 or 4 leagues frow the tand. The coast runs due E and W; large trees come
close down to the water sice; the beach is not so white; the sand-hills few,
and neither water nor savannsh to be seen within land; all which circumstances
sifficlently distinguish it from the eastern coast. Obgerve also that the
further you go westwa.d the enfter the bottom is.

“West of Mobile tha ccast im lined with islands, as represented in the
map; the bank is sceeper, the ground softer, and the land in sight almost as
joon as you strike bottom, at least when you are not above 5 or 5 miles on

upon soundings. The principal harbour here is between Cat Imland and Ship

I-land, The whole of the navigation in and about thoae islands, through the

Rigolets, and by the lakes to Manchac, is mo plainly laid ¢own in my map, that
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anv wordy elucidation of <o minute a ma.ter, chiefly for the use of boats,

would be a prolixity tn me™ (pp. lxvii-lxxiv, Romans) .

Instructions to go to Pensicola, on a Route Differing from the Former

"The Dry Tortugis Ide in lat. 24°:25' and stretch northward as far as
lat. 24%:43'N. The south end ilcs N 40%:W 31 leagues from the Havana, or
N 1/2 W 22 leagues from Bahia Honda, the direct courme from the Tortugas to
Pensacola is N 34* W, and the distance 147 leagues. But the sufeat way is
to tun N 1/2 F 35 leagues, by “hich means you will make the land in lat. 26°
46 N; where is a larga harbour called Charlotta harbor; here, in case of
necessity, you may refresh, as it affords excellent water in many places,
especially on a hizh {sland, vhose north end is a broken bluft, and which
showt. {tself very remarksble as soon as you are well shot in; thers is
likewise plenty of fish, and the islands are astocked with large herds of
deer; there are & or 5 i{nlets into this bay; “ut the one that lies in the
sbove latitude {a deepest, it has 15 cr 16 feer water on icts bar; the south-
ernmost is Lhe next beat, and has 14 feet on ita bar; this lies in lac.
26° 30, and is remarkable for the coast taking a sudler turn from NNW, to
direcily west, only for about 9 or 10 siles; when it again resumes its former

direction: this nook in the land, forma what the Spaniards call Pnsenada de

Catlos, 1.e., Charles's Bay, the plece of coast that trends E and W, is the
beach of an faland called Sanybel, this place is further remarkabla for a
great number of pine~trees without tops standing at the bottom of the bay,
thete is no place like 1t, in the vhole extent of this cosst; the northern=-
most entr-ncc.is likewise rvmarkable for a singular hommock (sic)} of pine-
tress, or a grove standing very near the beach, than which thers is nene
like 1t any whare heresbouts; the course snd distance from this place to

Pensaccla is N 43° W 109 leagues; N 36® W about 20 leagues from this place
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is the bay of lampa or Spirito Santo, from whence to Pensacola the course

and distance is N 52 W 80 leagues, elther of theae courses will steer clear
of Cape San Blas shoals, and you may in case of currents humour your course
Bu as to have easting enough.

"The navigation in and through the bay of Juan Ponce de Leon, to Punta

Largo, or Cape Poman, and as far as Charlctte harbour, being it only for
turtlers, fishermen, and othar small craft, I will not say much about ir;
inspection of my charts, where that part of the coast ia very fatthfully
laid down, vill suffice such small fry.

"The fort at Apalache beirg deserted, the coast very flat, and the bay
inconsiderable; 1 shall omit saying any thing about it, as my maps show with
sufficlent accuracy what may be axpected and dora by such small craft, ar mey

have rccasion to call there" (pp. lxxivelxxvi).

Directions from San Juan de Ulua to La Havana

"From San Juan de Ulua ro La Havana, g3 northeast according tv how the

wind strikes you as far up as 25°, Turn toward the east. As yYou approach
the area of la Sonda de lus Tortugas take soundings. If you find sand

you will be east/west of them and if you get conchite (fragmentary old
shell?) and gulzarrito (?) vou will be northeast/scuthwest of them and if
you get black sand you ar: north/south of them, From there sail toward the

southwest all the whila looking out for the Pan Cabanas o Mesa de Marien

which is to the windward of La Havans about 10 leagues.

"1f when you cepart from San Juan de Ulua the wind is from the north-
east go with 1t until 27° and a half degreeas. Coming down the coast when
vou find aud or ooze in the soundings you will be in the lower part of the
Ba¥ A de Juan Ponce trward the west. If you get sand (at this latitude) you

wiil be southwest of La Bahia de Juan Ponce. From there you may sail to the

sovth until you run outr »f soundings and then sail southwest in mearch of la

1sla ce Cuba.
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UNITED STATES
DEPARTMENT OF THE INTERIQR
GEOLOGICAL SURVEY
GULF OF MEXICO AREA

75-3 January 20, 197%
(SUPCRSEDES No. 74-10)

NOTICE TO LESSEES AND OPERATORS OF FEDERAL OIL ARD GAS
LEASES TN THE_QU,ER CONTINENTAL SHELF, GULF OF MEXICO AREA

MINIMUM GEQPHYSICAL SURYVEY REQUIREMENTS T0
PROTECT CULTURAL RESQURCES

Recent OCS leases include stipulations concerning archaeological surveys,
Should such an archaeological! survey be required in the leased area, or
area sought for permit, the following minimum requirements must be fuyl-
filled. These requirements will be ef’ective as of the date of this notice
and shall apply also to al) existing leases that contai. archaeological

stipulations, including MAFLA leases, whore the archaeological surveys have
not yet been conducted.

Prior to drilling operations or the instailatior of any structure or pipe~
1ine, the lessee shall conduct a high resolution geophysical survey in the
tmmediate area to determine the possible existerce of a cultural resource.
The following equipment is required in performing the survey. A}l equipment
shall be representative of the state of technological development.

A. Magnetometer - Total field intensity instruments ire needed.
The sensor of the magnetometer stiuld be trafled as near as
possible to the sea floor; six meters or less is recormended.,
Knowledge of the sensor depth of tow above the bottom is highly
desirable for future analyses.

8. ODual Side Scan Sonar - Coverage of the sea floor at a range

width of at least 150 meters per side in the proposed area i<
needed,

C. Depth Sounder and Sub-bottom Profiler - An aralog recorder shall
be usad for bathymetry and the profiler shall be capable of
resolving the upper 50 feet of sediment.

Navigation for the survey shall utilize state-of-the-art positioning
Systems correlated to annotated geophysical records. Navigation accuracy
shall be on the order of + 50 feet at 200 miles.

Optional tools could 1nclude cameras, underwater TV, divers, and cores.
Any engineering sofl borings which are obtained shall be made available
for the archaeclogist’s inspection. These data shall be evalyated for
indications of aboriginal habitation sites as well as for historic sites.
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The track or survey line spacing shall follow the attached i]iustrated
pians,

For a single-drill cite or platform location, all geophysical equipment
shall run an area approximately one mile square with eleven principal survey
1ines spaced 150 meters apart with three cross-lines. In addition, two
diagonal lines centered on the proposed drill site shall be run. (See
attached plan A}.

For an entie lease block, or significant portions, a 150 meter x 1500 meter
spacing shall be used. (See attached plan B}.

For a piueline instaliation, three principal survey linmes shall be run, one
following the exact course of the prorcsed pipeline with an offset iine on
ei{ther cide spaced to coincide with the area which would be disturbed by

*he barge anchurs. The distance of thrse offset 1ines from the proposed
pipeiine route rznnot be stated specifically since this is a function of water
dep.h and equipment. (See attached plan C}.

A professional underwa .er archaeologist is not required to be present on

211 survey activities. A geophysicist must accompany the survey to insure
chat the equipment is properly tuned and records are accurate and readable.
The records shall be inspected by the archaeologist along with the survey
geophysirist who shall advise the archaeologist as to record quality and
anomal occurrences. The data will be maintained by -e lessee and shall be
avatiable to BLM and USGS upon request.

Survey Report Format

The archaeological survey report shall include, as a minimum, the following:
1. Description of tract surveyed to include tract number, OCS number,
block number, geographic area, e.g., Mobile South No. 1 Area, and
water depth.
2. a) Map (1" = 2,000') of the lease block showing the area surveyed.
b) Navigation postplot Map {1" = 1,000') of area surveyed showing
tract lines and shotpoints with U.T.M. X and Y coordinates
and latitude-longitude reference points,
3. Survey opersonncl and duties.
4, Survey instrumentation, procedures and lugs.

5. Sea state.
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The ariginal of a selected line of survey data for each instrument
used shall be submitted with each report. In all cases where an
anomaly is encountered, the original of all survey data for the
line(s) indicating the anomaly shall be submitted.

Archaeological assessment, with a signed statement as to the
possible existence of a cultural resource,

Two copies of the report shall be submitted to this office and
also two copies to the New Orleans 0C5 office, BLM.

D0 Solonss

0. W. Solanas

0il1 and Gas Supervisor
Field Operations

Gulf of Mexico Area
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Professional Criteria For Marine Archeological Survevor as
Established by the 0OCS Creadentials Panel of the
Archaeology and Historic Preservation Panel

Marine archaeclogical surveying on the ocuter continental shelves {0CS)
integrates data primarily relating to geophysics and geomorphology

with a knowledge of the nature and distribution of historic end pra-
historic archaeclogical remains to make a probability statement alout

the likelihcod that such rescurces may exist in any given location on the
0CS. 1In consideration of this, the criteria for marine archaeological
surveyor are heavily rooted in two areas of training and/or expevience:
{1} the professional practice of archaeology, and (2) the ability to
interpret geophysical and other appropriate data for relevant informatiom.

To meet the specialized needs of offshore cultural resources surveys, tha
following standard applies for marine archaeological surveyor:

A. The recormended minimum formal qualifications for individuals
practicing archaeology as a profession are B.A. or B.5c. degree from an
accredited college or university, followed by two years of graduate study
vith concentration in anthropology and speciaiization in archaeclogy
during one of these programe, and at least two summer field schools or
their equivalent under the supervision of archaeologists of recognized
competence; a Master's thesis or its equivalent in research and publica-
tiona is highly recommended, as {s the Ph.D. degree. Individuals lacking
such formal qualifications may present evidence of a publication record and
references from archeologists who meet these qualifications.

B. Training and/or experience sufficient for the safe and proficient
superviaion of appropriate remote sensing survey equipment operation as well
as interpretation of survey data for electronic anomalies and geomorphic
features that may have some probability of association with submerged
aboriginal sites and sunken vessels. Conformance to these criteria should
not be construed as qualification to conduct underwatar archaeological
investigations.
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10.

Liat of Peraonas Satisfying the Criteria for

Marine Archaeological Surveyor (Revised Jan. 1, 1976)

‘r. Alan B. Albright (Mistoric Sites Only)
Underwater Archaeologist

Institute of Archaeclogy and Anthropology
University of South Carolina

Columbia, South Carolina 29208

Mr. J. Barto Arnold

State Marine Archaeologist
Texas Antijuvities Comnittee
Box 12276, Captiol Station
Austin, Texas 78711

Mr. W.A. Cockrell

State Underwater Archaeologist

Division of Archives, History, and
Records Management

Dupartment of State

Tallahassee, Florida 32304

Mr. Carl Clausen

CCC Enterprises

Rt. 5, Box 27

Georgetown, Texas 713626

Mr. Roger Desgutels
Scientific Resource Surveys
149 The Masters Circle

Costa Mesza, Califormia 92627

Mr. Robert J. Floyd

c/o Department of Anthropology
Southern Methodist University
Dallas, Texas 75275

Dr. Sherwood M. Gagliano
Coastal Environments, Inc.
1260 Main Street

Baton Rouge, Louisiana 70802

Dr. T.R. Hays

Department of Sociology

The University of Texas at Austin
Arlington Texas 76019

Dr. Frank Hole

Department ot Anthropology
Rice Univeristy

Houston, Texas 77001

Mr. Jack Hudson

Cultural Resource Services or Suite 820
P.0. Box 1056 3701 Kirby brive
New lberia, Louisiana 70560 Houston, Texas
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Soclety of Professional Archaeolcgis:a
Notice for Marine Survey Archaeologist Candidates

The Society of Professional Archaeologistes (SPA} has recently been tormed

to cartify and list in a dairectory all archasologists qualifying fo: work
within one or more of a number of specialty areas, including field re-
seatrch, collections, research, theoretical and library research, curatorship,
cultural resource manajement, administration, teaching, and marine archaeo-
logical surveying. At the requeat of the National Park Service, and in
Tesponse to the urgent need for qualified marine survey archaeoclogists to
work In the evaluation of oil and gaw leames on the Quter Continental Shelf,
the 5PA ls3 expediting ita program to certify marine survey archaeologists
and experts to publish its first list of certificates in September 1976.
Applizants fcr inclusion in this list should provide applicationa to SPA

on or before August 15, 1976. For application forms, contact:

Office of the President

The Society of Professioual Archaeclogists
Department of Sociclogy/Anthropology
I11inois State Univerairy

Normal, Illinois 61741
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