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PREFACE 

This operational plan deals with the underwater excavation of the wreck of the 
Spanish Manila Galleon. Nuestro Senora del PIlar de Saragpsa y Santtagn.lost on the 
Pacific Island of Guam In 1690. This Is being done under a negotiated legal agreement 
between a private corporation and the Guam Government. 

It must be emphaslzed that the success of this undersea project hinges on the 
close cooperation of Government agencIes. educators and the private sector. The 
marine archaeological operations detailed In this research desIgn have been carefully 
planned; but while research indicates that the main sIte lies In shallow water wlthln 
a high energy zone wept by surf and currents. some wreck matcr!al may have slipped 
beyond the safe limit of SCUBA operations. In such a case state-of-the-art deepwater 
technology (such as ROVs. SIde Scan Sonar etc) will be used to locate and map 
shipwreck remalns. If practicable. to complete the overall archaeologIcal report. 

The fila.[ project Is a grand adventure In nautical archaeology. maritime history 
and undersea technology on a scale which has not been seen before In the Pacific. It 
Involves multiple marine archaeology problems and concepts. extensive research In 
world archives. recovery of unique historical artifacts and promotion of public 
awareness of one of the great eras of Paclftc history when royal galleons linked Asia 
and Spaln via Mexico across 8.000 miles of open ocean. 

"The most resourceful states}l1lllru:lng underwater archaeology wUL be 
those that are entreprenewial. .... 

They wUL be the states that allow sport divers to become valid colleagues 
with the archaeologists ; that encourage pubUc educaI:ton; that let 
underwater archaeology seroe as the vehlcleJor teaching technology. 
geography and history; and that allow the end product oj the 
excavattons and conservations to be exhIblled In such a way that attracts 
visitors who wUL spend their toUTIst dollars In those comrnwtlt/es • .... 

.. Historic shipwreck management Is aJerttIe areaJor explortng poUcIes 
that encourage the use oJboth pubUc and prtvate.ftnanc/al resources 
to brtng OUT wu:lerwater heritage out oj the excIustve circles oj spectal 
Interest groups and Into the pubUc realm: 

Hlstortc Shlpwrt:clss ; 
Issues In Manaeemem 

(1988; 58) 
National Trust for HIstOriC Preservation 

and Partners for Uvable Places. 



ARCBABOLOG1CAL It BIBTOIUCAL INVB81'lOATIOl'Il'ROP08AL 
TIllllIIAI'I1LA GM"!;()If: 110_IRA _ORA DEL PILAR 

Table of Contents 
1.0 INTRODUcnON . ....................................................................................... 1 

1.1 BACKGROUND ...........•.•.••...... •.• ....•..••.......•.........•.••................•••..........•. 1 
1.2 CORPORATION CONIROL ........................................•...............•..........•.. 1 
1.3 PERMIT AREA srATUS ....•........•.•.......•............•...........•...•....................•. 1 
1.4 EXPERI' srAFF CONTRACTS .................................................................. 1 
1.5 AcnvrTIES ON GUAM ..•.•....................................................................... 2 
1.6 RESEARCH ............................................................................................. 2 
1. 7 LEGAL BATIl..E FOR PERMIT RIGHTS •....•...••..............•.•............••.....•.... 3 
1.8 posr 1lUAL/ APPEAL LEGAL AcnvrTIES .............••.....•..•...................... 5 
1.9 RECOVERED ARIlFACTS ........................•••...............•...•....••.•.•.............• 5 

2.0 THE PILAR SITE ....................................................................................... 6 
2.1 FACTS OFTIiE WRECK ....•.........•....•.............•.................•.......•...••......... 6 
2.2 SPANlSH SALVAGE1ECHNlQUES ••.... •....••.•.......•...••••.....•...•.•••..........•••• 6 
2.3 SPANlSH SALVAGE ATIEMPl'S ON PIlAR. ......•.............•.......•.••.............• 8 
2.4 CIRCUMsrANIIAL EVIDENCE ........................•.......................••......•..•.... 8 
2.5 RESEARCH BY O1HERS ...... .. ................. .......... ... ............. ...................... 8 
2.6 LEGAL PRESSURE APPLIED TO DJA. .................•....•..........•..•.•.........•.•.. 8 
2.7 NATURE OF TIiE CARGO ••.•................•.•.•.•.•.•..........•..•.••.•.••....•.....•.. ...... 9 
2.8 PILAR HI5rORICAL DOCUMENTATION ...••..•.........................•........•...•.... 9 
2.9 DOCUMENI'ED SUPPLIES ...... .•. ...•..•.. •.... .•.•.•.•.•...•....••.•..•.... ..•••.•.. .. ..•.... 9 
2.10 TIiE VOYAGE .......•............•............•............•............••.........•.....•......... 10 
2.11 TIiE SHIPWRECK. .......•.•....•..•..•.•......•..•..••..........•.••.........•..••......••...•.• 11 
2.12 SALVAGE EFFORI'S •••..........••............................•....................•..........• 11 
2.13 ARCHIVAL EVIDENCE •...... .. .....•......... .... .. .......... ••. •...........•.•.......•... ... 12 

1. WHAT WAS HER SIZE ? ..............••..........................•............•........... 12 
2. WHAT WAS PILAR CARRYING ? ..•............•........•...••.....•.••...•........•••• 13 
3. WHAT WAS SALVAGED? ...........•.•.•.....•...•••.•.•. ....•...••...•.....•..•.••. ..... 14 
4. WHERE DID SHE WRECK ? ...••.•.•........••••••••.•...•••••••••........•..•••.•....•. 14 

3.0 HISTORICAL OVERVIEW . ...................................................................... 16 
3.1 PHYSICAL ENVIRONMENT ......••...........•.............•.••............•.•.•.......•..••.• 16 
3.2 CLIMATE •...•••.•..........................................................•........•..•.••....•..•.... 16 
3.3 PREHI5rORIC GUAM .....•.•...•...•...•...........•••.•.•..•..•...•...•..........•••••..•. .•... 18 
3.5 EARLY EXPLORATION .................................................••..•.•. ....•.•.......•.. 19 
3.5TIiE SPANlSH EMPIRE AND MANILA GALLEONS ..•••••••..•.•.••••••••.•........• 19 
3.6TIiE MISSIONARY PERIOD .....•.....•......... ...............•...•.....................•..•• 21 
3. 7TIiE NINETEENTH CE!IITURY .....•.........................•••••........•.••••••............ 21 
3.8 WORLD WARn ....•.... .........•..........................................•....................... 21 

4.0 RESEARCH DESIGN . .............................................................................. 26 
4.1 OBJEcnVES ...•...........•..................•.........•..••..............•...........•............ 26 
4.2 PARIlCIPANI'S AND TIiEIR DUTIES ....•.. ........................•...............•...... 26 
4.3 ARCHAEOLOGICAL TEAM •..•..••.......... •.••............. •. •..•........ ••• •••• •.•..•. ....• 27 
4.4 GENERAL PROCEDURES .....•.•.•...•...........•.......•.....••...•.•......•••••........••.• 28 
4.5 PHASE IA - SITE SURVEY AND IDENTIFICATION ...........•.•.••.•.••.....•.•..•• 29 
4.6 PHASE IB - ARCHAEOLOGICAL MAPPING & TEsr EXCAVATIONS •...•... 31 
4.7DEPOsmONALENVlRONMENT .............•...........••••••......•.•...•••.••••......... 32 
4.10 RECORD COMPUTERIZATION ......•.....•...................••......•• ••.•......•...... 35 

~eI 



ARCIBIIOLOOICAL It BIBTOlUCAL IRVII8TIQATlOK PKOPOISAL 
TSBIIAIOLAQ4TIJPOlf: HUB&IRASBlfORADBL PILAR 

4.11 ARI1FAcr INVENTORY SYSI'EM [AlS) ......•..........•.....•.•.•......•.. .......•... 35 
4.12 PROJEcr ORGANIZATION CHARI' ........•..............••••••.•••.......•... ........ .41 
4.13 PHASE I _ SCHEMATIC OPERATIONAL PLAN .•.......•......•.•.......•......•.. .42 
4.14 PHASE II - SCHEMATIC OPERATIONAL PLAN .................................... 43 

PROJECT TIME LINE 1991 - 1994 .....•.•.....................•........ ........ ....... 44 
ARCHAEOLOGICAL _ ENVIRONMENTAL SHIPWRECK MODEL ......... .45 

4.15 PIlARPROJEcr ARI1FAcrFLOW CHARI' .........••......•••••..•.........•....• .48 

6.0 RESEAR.CB CONCERNS ••.•.•••..•.•............•...•.•••••••.•••••••••.•........... 49 
5.1 INTRODUCTION .............. .. .. ................... ................ .................. ............ 49 
5.2 HISTORICAL SIGNIFICANCE ....................................•..............•............ 50 
5.3 HISTORICAL SALVAGE ACCOUNTS ...........••......•..........•.........•............ 52 
5.4 ARCHAEOLOGICAL MElHODOLOGY .................•...................••............ 54 
5.5 EXCAVATION EQUIPMENT ..............•.......•.•......•..•••••••......•.....••..... ..•..• 57 
5.6 COMPARATIVE STIJDIES ..................................................................... 57 
5.7 ARI1FAcr DESCRIPTIONS ................................................................... 59 
5.8 ANALYSIS OF SPECIFIC MA1ERIALS ................................................... 59 
5.9 SHIP CONS'lRUCTION ......................................................................... 60 
5.10 MA1ERIAL CULTIJRE .................................................................. ....... 61 
5.11 CERAMIC QUESIlONS ....................................................................... 61 
5.13 Sn.,vER SPEClE ................................................................................. 63 
5.14 GLASS ......................................................... ... ................................... 63 
5.15 MEXlCAN GOLD SPECIE .................................................................... 64 
5.16 EXHIBmON ....................................................................................... 65 
5.17 RESEARCH CEN1ER ................................... ...................................... 66 

6.0 REMarE SENSIN'G ••.......•..•••••••••••••••.•.....•.•••••.•••••••••••••.•.•.......•..• 71 
6.1 SURVEY INl'RODUCTION ..................................................................... 71 
6.2 BACKGROUND INFORMATION ................................................. ............ 71 
6.3 CULTIJRAL HISTORY ........................................................................... 71 
6.4 PREDICTIVE MODEL ........................................................................... 72 
6.5 SURVEY MElHODOLOGY .................................................................... 72 
6.6 DATA ANALYSIS ............................................... .................................... 74 
6.7 MAGNEI'OME'IER REPORI' .................................................................. 74 

7.0 ARTD'ACT IlANDImG .....•...................................•....................... 76 
7.1 GENERAL ............................................................................................ 76 
7.2 METAL OBJECTS ...... .............................. ............................................. 76 
7.3 CERAMICS ........................................................................................... 76 
7.4 GLASS ........................ ................. ............. ............... ............... ......... .... 77 
7.5 STONE ................................................................................................. 77 
7.6 ORGANIC MATIER ............................................................................ 77 
7.7 COMPOSI1E MA1ERIAL ....................................................................... 77 
7.8 FlELD CONSERVATION ....................................................................... 77 

8.0 SELECT BmLIOGRAPHY . .............................................................. ........ 78 
8.1 GUAM CULTURAL HISTORY ................................................................ 78 
8.2 HISTORICAL BACKGROUND ..................................................... ........... 81 
8.3 CULTIJRAL RESOURCE MANAGEMENT ............................................... 84 
8.4 REMOTE SENSlNG .............................................................................. 85 
8.5 GENERAL ARCHAEOLOGICAL REFERENCES ...................................... 85 
8.6 PACIFIC SHIPWRECK ARCHAEOLOGY ................................................. 91 
8.7 MA1ERIAL CULTIJRE ........................................................................... 94 

PageD 



ARCBABOLOGICAL II: IIIIITORlCAL IIfVB8'I1GATlO~ PROPOSAL 
'!'lIB IIARlLA GAU.BO~, ftUBSutA IIBl'IORA DEL PILAR 

APPENDICES : 

APPENDIX A - CURRICULUM VITA ... ................ .... ....... .. ............... .. ........... ....... A-l 
APPENDIX B - EQUIPMENT SPECIFICATIONS .............................................. . ... B-1 
APPENDIX C - ARIlFACT lNVENTORIES ........ .. . ... ........ ............. .... ... ...... .. .... .... C-l 
APPENDIX 0 - ARIlFACT DESCRIPI10NS ................... .............. .. ... .... .... . ..... .... 0-1 
APPENDIX E - ARCHAEOLOGICAL DATA FORM EXAMPLES ................... ........ . E-l 
APPENDIX F - HISTORICAL DOCUMENTATION .. ........... ................ .................. . F-l 
APPENDIX G - CHAMORRO HISTORICAL OVERVIEW (600 Be TO 1700 AD) .... G-l 
APPENDIX H - EARLY SPANISH MISSIONS ON GUAM: FUUNA. MERIZO AND 

UMATAC ..... ................. .............. ........................... ... ... ............... ............. .. . H-l 
APPENDIX I - PILAR PROJECT BIBUOGRAPHY ........................... ... ............ .. .. ... 1-1 
APPENDIX J - UNIVERSrIY OF GUAM LEITER OF SUPPORI' •. ......... .... ............ L-l 
APPENDIX K - PERMIT AGREEMENT WITH GUAM GOVERNMENT ........... ....... K-l 
APPENDIX L - ASIAN CERAMICS .... .. .... ............ .. ......... ... .. .........•..... ......... .. ... ... L-l 
APPENDIX M - GLOSSARY ..................... ...•..... .................. ........................ ....... M-l 



ARCBABOLOGICAL II: BlBTORICALIRVB8TIQ&TIOII PROPOSAL 
TIIB IIAIIILA GAU.BOII: nU&81RA. _RA nBl. PILAR 

EXECUTIVE SUMMARY 

This archaeologtcal proposal presents an operational plan and research design 
to conduct sclentiftc underwater excavations on the shipwreck remains of a Spanish 
Manila Galleon. NuCStra Senora del Pilar de Sarag05§'! Y Santiago which sank off the 
south coast of Guam on 2 June. 1690. The proposal outlines an Innovative blending 
of private sector funding and archaeologtcal expertise with state-of-the-art marine 
archaeologtcal methodology organized and directed by professional archaeologists 
and an InterdisClpllnary staff of consultants and museum speclallsts. 

The PIlar Project Ud (PP) has initiated a phased program which provides three 
year funding for archaeologtcal data recovery. site interpretation. artifact preseIVa­
tlon. archival research and pubUcations typical of what Is expected bY the academic 
community. PP believes that an orderly. systematic operation conducted by widely 
recognized. experienced marine archaeologists Is the only way to Insure that profes­
sional goals are fully achieved In the recovery of archaeologtcal data along with 
artifacts In the most effiCient way possible. 

The archaeologtcal operations are outlined In a phased approach ; 

Phase I A (Site SUIVey and Identiftcatlon) : 

Phase I B ( Archaeologtcal mapping and Test Excavation) : 

Phase n ( Excavation and ArtIfact Stabilization) . 

High tech procedures using electronic mapping devices. ROV video and CAD / 
Cam computerized data recording systems have been Integrated Into all phases of the 
project. The most advanced SClentiftc technology Is being used to locate. and record. 
In-situ physical remains of the shipwreck and Its contents prior to artifact recovery. 
Plans have been made to develop museum ahlblts and a teaching program In Guam 
In assoCIation with the University of Guam and the MicronesianAreaResearch Centre 
(MARC). Interim reports and a flnal comprehensive pubUcation will be prepared 
deta1l!ng the site methodology and archaeologtcal findings plaCIng the fila[ cultural 
assemblage In a world-wide historical perspective. These goals will be met with private 
capital at no expense to the Guamanian Government and people. 

The Project Director and Director of Archaeology will work. In close cooperation 
with the State HIstoric PreseIVation Oftlcer and the Territory Archaeologist In an 
matters concerning the archaeological aspects of the project. PP has a contractual 
agreement with the Department of Parks and Recreation In the Guam Government to 
provide 25% of the artifacts recovered In the operations. A representative sample of 
an artifacts will be chosen from the total assemblage for research. educational and 
exhibition purposes. 

The fIlal: project represents a merging of entrepreneural enterprise with a 
professional archaeologtcal approach. This partnership between the private sector. 
the academiC community and the Guam Government Is being offered as a Joint 
cooperative undertaking which could serve as a model program In other parts of the 
world. 

The overall research objective of the three year fila[ project Is to compile ar­
chaeologtcal data from the physical remaIns of the ship and Its contents so that 
anthropologtcal questlonsconcernlng human behavior can be considered. Some basic 
questions invOlving European adaptation and maritime technology within the Manila 
Galleon cultural context may be relevant to a cross-cultural comparative study 
focustng on slm1lar questions relative to Indlgenous seafaring traditions of pre-contact 

&UCU IIVB 8UIIIIAK'C PAOBlV 
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times. 

The archaeologicallnvesUgations of the fIllI[ site will commence a year after the 
300th anniversary of Its sinking. It Is very fitting that this first sclentlftc examination 
of a westward satHng ManIla Galleon be undertaken In Guam as part of the 
Christopher Columbus Qulncentennlal Celebrations ( 1492-1992) already underway 
In the United States and many other countries of the world. 

Special aclmowledgements are due to Dr. Hlro Kurashina. Dr. Dirk Anthony 
Ballendorf. Professor MaIjorie G. Driver. and their colleagues at the Department of 
Anthropology. Micronesia Area Research Center. (MARC). University of Guam. for 
assistance In providing background Information and support for this prOject. 

R Duncan Mathewson m 
Director of Archaeology 
P1lar Project 
Agana.Guam 
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1.0 INTRODUCTION. 

1.1 BACKGROUND 

For eight yean;. the principals of this project have been Involved In research. 
negotiation and litigation for rights to conduct a marine archaeological project on the 
1690 wreckofaSpanlsh ManllaGaIleon.lostoffthe Island of Guam. InJanuaIY 1989. 
judgement of the US Ninth Circuit court confirmed ownership of the wreck In the 
Guam Government. thereby validating a previous legal agreement with the corpora­
tion for a project on the site. Court actions In the Guam District Court and the Ninth 
Circuit had placed arrangements to start the project In limbo for two yean;. A Motion 
for Reconsideration challenging this judgement. was lodged with the Ninth Circuit 
Court. It. however. was dlsallowed on September 22. 1989. and • after. allowing the 
statutory period for a possible US Supreme Court suit, which did not occur, all legal 
action now has been resolved Infavor of the Guam Government and this project, Major 
preparations can now commence after eight yean; of research and negotiations. 

The Galleonwascanytngaconslderablecargoofsllverfourandelghtreaiecolns 
when she was lost. The Guam Government's pennlt provides for distribution of 
proceeds from the project on the basis of 25 % to the Government and 75 % to the 
permit holder. To meet local legal requirements, the Prlnclpals set up a Corporation 
under Guam Law, Davey Jones Archaeology Ltd (DJA), It Is this corporate body which 
has been awarded the pennlt by the Government. It Is now operating under the name 
'The PIlar Project Ltd " (PP), which the organization's prinCipals feh was a more 
appropriate title for the whole venture. 

1,2 CORPORATION CONTROL 

Davey Jones Archaeology, the permit holder, Is In the legal control of John Bent 
and Anthony O'Grady who have been the project's financial hackers for the past eight 
yean;. Legal arrangements for this have been completed on Guam. ThIs situation now 
allows for funding negotiations with Investor corporations to proceed at an appropri­
ate level and gives legal right to any agreements reached In such negotiations . 

1,3 PERMIT AREA STATUS 

The Court decision has secured Davey Jones Archaeology's rights In the permit 
area which Is a three statute mlle radius around a given point on Cocos Island Reef. 

1,4 EXPERT STAFF CONTRACTS 

Contracts have been made with expert staff to help direct the project. R Duncan 
Mathewson ill has been appointed as Director of Archaeology and the Prlnclpal 
Investigator (PI) of the project. HIs Involvement. as one of the World's authorities on 
Spanlsh maritime culture, will ensure archaeological Integrity of the project. His 
presence will also facllltate the Involvement of the Universities of Hawall and Guam 
In an exchange oflmowledge and to promote future tralnlng opportunities In marine 
archaeology at each· University. 

Magnetometer and side-scan sonar survey services have been arranged to cany 
out an lnltlal electronic survey of the whole site. ThIs will be done with state of the 
art computer-enhanced survey equipment. Use of these Instruments will enable 
metaillc concentrations burled In the sea-bed and surface features to be detected, 
plotted and mapped for future archeological investigations. 

Both arrangements required the approval of the Guam Department Of Parks 
And Recreation. A meeting with their representatives and our Archaeologists was 
held recently and the approvals have been processed. 

1,0 nnRODUC'I1011 PAGE 1 
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l.IS ACTIVlTIE8 ON GUAM 

A Project Oftlce has been establJshed In Agana with admInIstrative and 
operatJonal fac1lltles and a staff of four persons including the Project Director, John 
Bent and local Ualson Officer, Jim Cruz who has been part of the project from Its 
Inceptlon. ThJs IS located on the second fioorofthe Rio Calvo Building on West Soledad 
Avenue. A range of project equipment has been assembled, including diving gear, 
underwater scooters, surface supply breathing systems, metal detectors, magnetom­
eters, a GiobaiPositlontng 5ysIem and hand held radios. A prel!mlnarymagnetometer 
SUIVey of the reef and Its general area IS about to start and this IS expected to Identify 
prectse areas for further Investlgatlon. Two power boats are available to support 
scanntng and dMng operatlons. 

1.6 RESEARCH. 

For the last eight years a large effort has been made to research the wreck of the 
f!.liII: and much valuable informatlon has been collected from Spain, the Philippines 
andMex1co.informatlonon other ships In thePactflc has been gathered In the process, 
enhancing the corporation's knowledge of this Interesting and valuable era. The group 
has amassed a library of documentatlon during this time and Intends to establJsh this 
In a computerISed data base. A research manager IS available to consolidate the 
informatlon and who has extensive expertence with computer systems design and 
programmtng. The corporation Intends to develop its research capability and informa­
tlon holding to the point where It will become a major reference source for anyone 
researching the era. The holding and building of detailed informatJon will be a major 
asset for the group In Identlfytng other sites and areas of the world. The corporation 
has contracted expert research staff In the vartous archives who can undertake thIS 
work. Detailed research IS of critical Importance to the project's credibility and 
progress. It will be necessary to commit substantla1 funds and time to a detailed on­
going research program. WhIle PP's part-time effort has establJshed the facts, 
Circumstances and location of the shipwreck In 1690, It IS necessary now to trace the 
ship's full sea-going career, the ltves of key personalitles associated with her, polltlcal 
and social effects of her loss to build a full cultural picture of the disaster. 

1.0 nnRODVCTlOIf PAGB a 
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1.7 LEGAL BATTLE FOR PERMIT RIGHTS 

The Government of Guam granted DJA an exclusive permit In May 1987. This 
was done under Heritage Protectlon Leglslatlon enacted by Guam In 1982. At the time 
DJA wished to lodge a protective claJm under US Admlralty Salvage Law but was 
advtsed by the Guam Government that this body of law was subordinate to the 
Heritage Legislation thus making any such claim unnecessary. 

InJune 1987. Robert F. Marx. a US Treasure Hunter. lodged anAdmlraltyClaIm 
on the wreck alleglng that he had found the maln wreckslte. His cIaJm. however, was 
centered on the exact co-ordlnates of DJA's permit area. Marx had applled to the 
Guam Governmentfora Ilcence to the.fllalwreckafter DJA. and the Government sent 
him a letter rejecting his appllcatlon and stating that DJA had been given a permit 
ThIs letter quoted our co-ordinates. The effect of Marx's cIaJm, If upheld, would have 
given him 100% ownership of the site and Its contents. 

Immediately, the Government of Guam moved to dismiss the Admlralty CIaJm 
In the District Court. ThIs was based on Guam's Heritage Leglslatlon and the 
Government of Guam's sovereign immunity status. The District Court upheld Marx's 
cIaJm and stated that It was valid on the basis that US Federal Law was predomlnant 
over territorial law Includlng any sovereIgn immunity extended to Guam by Congress. 
The Guam Government appealed this decision to the US Ninth CIrcuit Court Of 
Appeals In San Franclsco. 

At the same time, the Government advised DJA that this appeal could take up 
to two years and recommended that DJAchallenge Marx's cIaJm In the District Court 
to prevent Marx from canytng out any work on the site. This case was instituted by 
DJA with the support of the Government. After many legal procedures, the case went 
to trial In July 1988 In the District Court of Guam. Marx's considerable experience 
In Shipwreck Iltlgatlon, compared to DJA's, showed during the trial. After hearlngs 
lasting eight weeks, the District Court found In Marx's favor. 

In the meantime, Government of Guam had succeeded In gettlng the Ninth 
Ctrcult Appeal scheduled earller than expected. The case, between the Government 
and Marx, was heard by a panel of three judges In September 1988. DJA. through Its 
US and Guam attorneys, provided considerable assistance to the case. In January 
1989, the Ninth Ctrcuit Court handed down Its decision Anding In the Government of 
Guam's favor. The conclUSion of the Court's judgement states the following and Is 
reproduced below ; 

CONCLUSION 

Guam had standing to bring its motion to dismiss in the dlslTtct court. 
Guam has sovereign tmrnlurily. Its motion to dismiss should have been 
granted; It had a colorable claim to the shipwrecks. The dlslTtct court 
lackedjwisd.tt:tion to enter the dejaultjudgement as to the YI&lU:. 
StmtlaTly, the court lacked the power to proceed to trial andjudgement 
as to the £tlw:.. Bothjwigements should be vacated, and the entire case 
should be dlsmtssedjor lack ofjwiscUct/on. Accordingly. the district 
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cowt'Sjudgements are reversed, Us order denying Guam's motion to 
dismiss Is reversed, and this case Is remanded to the dlstrtct cowt with 
Instructtons to vacate thejudgements and to dismiss the entire caseJor 
lade ofJwisdlction. 

REVERSED AND REMANDED 

The effect of thls judgement was to estabUsh the Government of Guam's 
exclusive control on the wreck site with the concomttant right to select a permittee to 
recover the wreck. Soon after the judgement was handed down. Marx filed a Motion 
For Reconsideration requesting the Ninth Circuit Court to reconsider the matter. At 
the time the unanimous judgement of the three Appeal Court Judges who heard the 
case was so strong, both In Its wOrding and Its legal basIS. that Guam's Attomey­
General and DJA's own legal advlsersfumly believed Marxwould abandon any further 
attempts to win access to the wreck In the courts. In the Motion. Mane attempted to 
raise a new argument that the PIlar's wreck did not rest within the territorial waters 
of Guam and that. therefore, Guam Government did not have a valid clatm to the 
wreck. On thls argument he petitioned for the Ninth Circuit Court to rehear the case. 
His petition was referred to all 29 Judges on the Ninth Circuit panel. On September 
22, 1989. the followtngJudgement was filed with the Court : 

Before: WIsdom, Boochever and Thompson, Circuit Judges 

In his pet.1t1onJor rehearing, Robert Marx ('MarX? argues that 
Guam may not have a coIDrable clatm to the shipwreck 

Nuestro Senprg del Pilar because the wrec/c may not lie In 
Guam's terrttortaL waters. Marx has waived his right to raise this 
Issue at this late date. He Jatled to raise the Issue In the dlstrtct 

cowt In his opposltton to Guam's nwtton to dismiss. See BoIker u. 
CommtssIQner. 760 F. 2d 1039. 1042 (9th Cir. 1985). Marxjurther 

Jatled to raise the Issue on his brleJs on appeal "Cowts oj Appeal 

wUl ordtnart1y not consider Jor the .first t1me on rehearing Issues 
not presented by the parties In their brilifs on appeal" 

Escpbgr Buiz v. ImmIprgItDn and NqtyrqltmHrmSem. • 813 F. 2d 283. 
285-86 (9thCtr. 1987), aJfd. 838 F. 2d 1363 (9thCir. 1988) 

(en banc). ThereJore, we decline to constder the argument. 

MarXs nwtton to stT1ke the docwnentatton accompanying Guam's 

response to the petLttonJor rehearing Is granted. MarXs nwttonJor 
leave to jiJe an alfldavtt and associated documents In opposltton to 
Guam's response to the pet.1t1on Is dented. 

The pet.1t1onJor rehearing Is denied. 

Thefull cowt has been adutsed oJthe suggesttonJor rehearing en 

bane, and nojudge oJ the cowt has ootedJor en bane 
rehearing. Accordingly, the suggestfDnJor rehearing en bane Is 

rejected. 
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1.8 POST TRIAL/APPEAL LEGAL ACTIVlTIES. 

To elimInate any further legal challenge and to establish the Government's 
preeminent pOSition with respect to the fila[ wreck site as well as DJA's paramount 
position as the Government's permittee, the Government sought and received a Quit 
Claim deed to the wreck site from the Federal Government In February 1991. The effect 
of this deed was to unquestionably establish title to the wreck site In the Government 
of Guam and also to make the DJA permit no longer challengeable by anybody other 
than the Government of Guam. 

1.9 RECOVERED ARTIFACTS. 

The first artifacts In the area of the site were recovered under a territorial 
archaeological permit by DJAInJune 1986. Six Chinese porcelainsherds of pOSSIble 
MIng Dynasty date first Indicated the presence of submerged cultural material 01I 
Cocos Reef. A year later 63 additional objects were recovered by Robert F. Mane In 
his effort to locate and Identify the flIaL.so that It might be arrested under Federal 
AdmIraltyLaw. lnJuly, 1987,afurther 142artlfactswererecoveredbyMane following 
his arrest of the site In late June. In December of the same year, six more artifacts were 
recovered by DJA. while they reasserted their right to explore the site under an 
exclusive contract with the Guam TerritOrial Archaeologist and the Department of 
Parks and Recreation. FollOwing the start of a long drawn out jurlsd1ctlonal struggle 
over control of the submerged area In the neighborhood of the site, 73 more objects 
were recovered by MaIX In February, 1988. 

The total assemblage presented to the court as representtng evidence of the 
sinking and break-Up of the fila[ consists of 290 objects. ( See Appendix C for 
Inventory list of material rued with the court). ThIs assemblage consists of a collection 
of artifacts with IJttle or no precise provenience data Chinese porcelain, unglazed red 
earthenware, ballast rock. spikes, non-descriptive Iron "fasteners", Spanish olJve-jar 
necks, a lead sounding weight and obvious modem intrusive matter generally 
characterizeS the assemblage. 

The uncertainties and the lack of precise archaeological records concerning the 
recovery of this material makes It dlfHcult to arrive at any definitive conclusions 
concemtngthe area of the reefwhere the fIla[first struck. However. the dating of some 
of the artifacts ( prtnclpally the Chinese porcelain and Spanish oIJve-jars ) clearly 
suggests the presence of a mid to late 17th century Spanish vessel somewhere In the 
near vicinity of Cocos Reef. 
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2.0 THE PILAR SITE. 

2.1 FACTS OF THE WRECK 

The galleon Is known to have gone aground In calm weather about 8.0Opm In 
the evening of June. 2. 1690. Durlng an attempt to warp her off the reef. she was 
severely damaged In the surf and sank to the level of her main deck. Accounts then 
state that her boats. from her consort galleon .Santo Nino, and local boats from the 
town of MerlSo were used to evacuate the passengers and crew with their personal 
belongings to MerlSo beach on Guam. Durtngthe transfer some baggage and rellglous 
objects were lost. Our research indicates very Uttle was salvaged from her durtng the 
next few days. During the time the wreck was awash. her rigging was dIsmantled and 
some of the timbers from her stemcastle were also taken. The timber was used to build 
other boats. None of the contemporary sources state that any major amounts of 
material were salvaged from the cargo of coins. As she was lost on the side of the Island 
which Is exposed to typhoons. It Is most probable that herwrecked hull was destroyed 
by the first typhoon of the season (approx. September 1690). Total destruction of the 
wreck would have most certalnly been completed by the severe typhoon which struck 
Guam In 1693. Sources state that she sank In about 25-30 feet of water and came 
to rest about 100 feet from the surfllne of the reef. The reef she struck drops off to deep 
water very qulckly. One hundred yards out from the surfllne the bottom Is about 70 
to 90 feet deep and drops down to 120 to 140 feet two hundred yards out. 

2.2 SPANISH SALVAGE TECHNIQUES. 

Spanish salvage techniques In the seventeenth century reUed on the use of 
breath holding divers. The practical depth IlmIt for this type of salvage Is about 40 feet 
providing the divers do not have to negotiate obstacles. Where galleons had run 
aground. the Spanish salvors would set fire to the wreck and bum It to the waterllne. 
ThIs would have the effect of openlngup the hull and compartments so that free divers 
could enter the holds and cabins to tie ropes onto objects. The cut-away galleon 
photograph on page 7 gives a good assessment of problems free divers would have 
penetrating an Intact hull. Once ropes were tied on. objects would then be hauled Into 
salvage boats at the surface. Sometimes salvage crews would lower a dMng bell or 
upturned barrel to the bottom for divers to get a breath of air to extend their time 
underwater. (See Peterson, 1975). 

Accounts of salvage operations Indicate that ships (Ie Nues1ra Senora de Atocba 
)whlch had sunk In deep water (up to 50 feet) or had remained Intact and so could not 
be burnt to the waterllne (Ilke the fIlaUI wreck) were very dlfIlcult. If not impossible. 
to work. More often than not. only Items on deck or In the top of the holds could be 
reached. Operations Uke this usually extracted a heavy death toll on the divers. 

As an example of the dlfIlcuities of working with these techniques. the case of 
salvage of the galleon Santa Margarita. lost In 1622 off Key West In FlOrida can be 
COnsidered. The ship was sunk In a hurrtcane while on route with the Tierra Flrme 
Flota to Spain ( Lyon, 1976 ). in 1626 a royal salvage contract was awarded to 
Francisco Nunez MeHan In Havana and he succeeded In locatlng the wreck with a team 
ofIndian divers. By this time hurrtcanes had broken the wreckup and It was scattered 
across a sandy bottom. Between 1626 and 1630 MeHan's salvage crew worked the site 
which was located In 30 feet of water. in thatfour year period they raised 380 silver 
Ingots. more than 100 copper Ingots. 12 pieces of bronze artlIIery and 67.000 silver 
coins. Spanish authorities at the time regarded this as a successful operation 
h1ghllghted by the use of a diving bell with underwater viewing ports which was a 
COnsiderable technical advance then. It Is worth noting. though. that It took a 
COnsiderable effort over a four year period to raise 67.000 silver coins. ThIs Is a good 
measure of any effort needed In that era to salvage a cargo containing In excess of 
1.000.000 coins. 
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2.3 SPANISH SALVAGE ATTEMPTS ON PILAR. 

Documentation unearthed by PP's contract researcher Includes eye-witness 
statements that only the ship'S cannon and anchors were salvaged durtng the first 
four days after the wreck. Afurtherreport written ayear laterconflrms this fact. states 
that nothing could be salvaged from the sunken hold and also reports that 5000 pesos 
In Mexican silver coInS was the only amount of silver recovered from the registered 
cargo. The documentation found on the incident so far amounts to more than 600 
written pages of reports and accounts, yet the facts above are the only statements of 
salvage In this body of material. 

2.4 CIRCUMSTANTIAL EVIDENCE. 

Corruption was an endemiC problem In the Spanish Empire for all of Its history. 
ThIs characteristic. however, has provided "between the lines· evidence that the Pilar 
was not salvaged between 1690 and 1694. It was a Royal policy that the finanCIal 
affairs of all high officials be investigated by a Viceroy's audit team If such a person 
died In office. ThIs was part of attempts to stem corruption at high levels In the 
Empire's administration. OnAugust 16 1694, the Governor of Guam, Don Damlen de 
Esplana who was appointed to the post In 1690, died suddenly and his affairs were 
investigated by a Royal Audit team sent by the Viceroy. The team found that all the 
Governor's wealth could be accounted for from three sources : 

a his annual salary of 4000 pesos. 
b. he had put an Increase on the price of provisions sold to 

Manila-bound galleons and the amount was skimmed off Into 
his own funds, 

c. he had embezzled 56066 pesos from a Royal Subsidy 
of 108991 pesos sent to fund the operations of Guam's 
military garrison. 

PP believes that this Is good circumstantial evidence to support the lack of 
salvage of the Elllu:wreck. With a k1ng's ransom, literally, on the doorstep of Governor 
Esplana, It Is reasonable to expect that some of the money, If salvaged during this time, 
would have found Its way to his pockets. We have established that Governor Esplana 
was carried to Guam as a passenger on the Santo Nino which the fIllII: was accom­
panying before she was wrecked. As a high ranking offiCIal, It Is reasonable to expect 
that he would have had some Imowledge of what the little fleet was carrying to Manila 
Given his InvoJvement In the salvage of the puar'scannon and anchors afterherwreck, 
he was certainly aware of the potential of the site. The absence of any trace ofthe~ 
money during this snap audit of Governor Esplana's finanCIal affairs on this remote 
Island POints to an obvious conclusion that In 1694 the silver was still on the seabed. 
Also there are no accounts In the local traditions of Guam about the ship being 
recovered. yet, had this occurred, It should have left a lasting impression In t.he local 
history of this Isolated Island. 

2,5 RESEARCH BY OTHERS, 

Accounts of the..filal wreck are contained In John S. Potter's book - "The 
Treasure Hunter's Guide" ( 1960 ). It. too. states that the ship was not salvaged In 
colOnial times. Potter spent many years researching valuable ship losses In ArchIves 
located In America and Europe. He was not able to locate any documents indicating 
the flIa.I: had been salvaged. 

2.6 LEGAL PRESSURE APPLIED TO DJA. 

For eighteen months from June 1987 to January 1989, DJA was challenged In 
Court by Robert F. MaIX over rights to recover the wreck. MaIX and his associates had 
done considerable private research on the Nuestra Senora de! Pllar before applying to 
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the Government of Guam for permits to the site. When these wen: iPanted to DJA. 
Mazxand hls Investors spent more than $1.2 mIlllonchallenging our permits In Court. 
That they were prepared to spent funds on thls scale In an attempt to secure the site 
confirms that their own research has come to the same conclusion as Potter's and 
DJA's - the ~ archaeological remains are st1ll to be found on Cocos Island Reef. 

2.7 NATURE OF THE CARGO. 

Although the ship's manifest has not yet been located. documentation clearly 
suggests that the fIla[was canylng a considerable amount of treasure cargo includ­
Ing as many as 1,500.000 coins amounUng to some 47 tons In weight. Spanish 
custom at the Ume was to pack the money In chests of about 2.500-3000 coins 
weighing some 160 pounds each. This method of lading would give the fllil a cargo 
of about 600 chests of coins. In size each coin Is about the same as an Australian 50 
cent piece or a US silver dollar. This large. heavy mass of cargo would have been loaded 
low In the galleon to keep It stable for sailing. Spanish accounts Indicate that It was 
a common practice to treat these large and heavy consignments of coins as ballast 
conftrmlng that they would be packed at the bottom of the holds, A statement from 
the vessel's commander clearly Indicates that nothing could be salvaged from the 
ship's hold or lockers at the Ume she sank. 

2.8 PILAR mSTORlCAL DOCUMENTATION. 

In the Spring of 1691, the Chief Judge of the Audenc!a de ManUa. presided at 
a Resldencla (maJorlegaienqulIy) Into the loss at Guam on 2 June, 1690 of the ManUa 
galleon Nuestra Senora del PUar de Saragosa y Santia@. The conduct of her com­
manding AdmIral at the Ume. Don Juan de Echevarria ( and hls officers ), was the 
subject of this offic!allnvestigatlon. A copy of the enquiry ( including an earlier InqulIy 
held three days after the shipwreck), with accompanying letters and papers, was then 
sent to Spain. 

The more than six hundred page report of the Resldencla was eventually rued 
away In Sectlon Escr!banla de Camera de ,Jystlcla ( wrttlngs In the Court of Justice 
), ~ # 414C. at the Arcblvo General de Indtaa In SevIlle, Spain, where It lay un­
noticed for almost three centuries. 

In the Spring of 1989, a DJA researcher discovered the rue and immediately 
ordered It mlcroillmed In Its entirety. Preliminary review of these documents, along 
with others found elsewhere, allows for the following analysls : 

In the Spring of 1688, the Phtl1pplne built Patache Nuestra Senora del Pllar de 
Sarn$15a y Santiago saJled from Manila for Acapulco on her malden voyage In 
company with the 800 ton Manlla GaJeon Santo Chrlsto de Burgos. After spending 
more than ayearInAcapulco, the fIlarleftforManlla early In 1690v.1th a crew of 120, 
plus 43 soldiers, 22 Franctscan mlSslonarles, and other passengers. She saJled In 
consort with the large galeon Santo Nino, which was carrying the annual Sltuado 
(Crown shipment of supplies and sUver) of 250,000 pesos to Manda. The Santo Nino, 
under the command of General Garay Cochea, was serving as Capltana (Command 
vessel). Thefllar, under the command of AdmIral Juan de Echevarrla. took on the role 
of Almtr;mta (Support vessel). 

2.9 DOCUMENTED SUPPLIES. 

General Garay Cochea, the owner of the filar, had offered her In the Royal 
service prlnClpally because thls arrangement included an open ship's registry 
(Perm1ss:lon to load commerclal cargo for prlvate Interests) In both Manila and 
Acapulco. Additionally. the Crown agreed to pay for round-trtp voyage expenses and 
all necessary ship's equipment. Her ManUa to Acapulco n;glstro (Complete manifest) 
Is detailed, and shows her prlnc!ple eastbound cargo to be orlental silks. Also, there 
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are six extensIVe llsts of her outfitung: 

1. SHIP'S TOOLS AND SUPPLIES (7 pages, 76 llstlngs) 
Examples: 

a) 7 soundlng leads. total weight 4 arrobas 
(I arroba = 25.37 pounds) 

b) 250 sailcloth needles 
c) 1 Iron scale with 5 bronze balance weights 
d) 12 pair of handcuffs with chaIns 
e) 1 metal ship's bell 

2. MlLITARY SUPPLIES (I page, 9 I1stlngs) 
Examples: 

a) 40 muskets (27 Vlscayan. 8 M1I1nese, 5 Holandes) 
b) 20 aIquebuses 
c) 25 pikes 
d) 36 large porcelaInJars of gunpowder, total weight 50 arrobas 

3. RELIGIOUS EQUIPMENT (3 pages, 23 llstings) 
Examples: 

a) 1 ~ (Challce) of stIver embossed with gold 
b) 1 Chrlsrncra (Set of holy oil decanters) of silver 
c) 2 bronze candlesticks 
d) 1 bronze bell 

4. MEDICINE CHEST (3 pages, 47 I1stlngs) 
Examples: 

a) 2 pairs of sclssors 
b) 2 arrobas of common turpentine 
c) 2 arrobas of balsam oil 

IS, PROVISIONS (4 pages, 20 listings) 
Examples: 

a) 40 hlIge chtna crocks of salt pork 
b) 1 arrpba of white Castell1an wtne In a 

chtnacrock 

6, EASTWARD SAILING CREW'S LIST (Totalling 91 men) 

2,10 THE VOYAGE, 

AJesuit mission was establlshed on Guam In the Martanas In 1668, and aRDyal 
Governor and garrison troops first arrived In 1681 ( Haynes and Wuerch. 1990 ). 
Thereafter, It became customazy for the westward bound Manila Galleons to stop at 
Guam to del1ver funds, suppl1es, and passengers (usually missionaries); and to re­
provision the ships for the remainder of the long trip to Manila. 

When approaching from the southeast, It was usually considered prudent to 
avoid the strong currents and coral reefs off Cocos Island, at the southwestern tip of 
Guam. ThIs required an additional day or two sa lUng up the east coast and roundlng 
the northern capes to flnd safe anchorage In one of the bays on the western stde, near 
the settlement at Agana. Recent historical research has suggested that this was the 
route Magellanfollowedln 1521 afterftrststghtlng Guam. (RogersandBallendDif, 1989 
), 
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Durtng the long Paclilc croSSing of 1690. both the Santo Nuio and the ~ 
became In dlre need of fresh water. The degree of urgency was such that. when 
navigational fixes Indicated they were nearing Guam on 28 May. the General ordered 
the smaller and faster fila[ to saJI ahead and signal the Capltana with her cannon 
when land was sighted. It was also decided to save time by sk:frtIng Cocos Island to 
the west and anchoring In Umata (now Umatac) Bay.just sIX miles up the western side 
of Guam. 

2.11 THE SHIPWRECK. 

At dawn on 2 June. 1690. the flIW lookouts spied the southern coast of Guam 
through the morning haze. and the Signal was gIVen. During that day. she saJled back 
and forth between Guam's southeastern cape (Now Aga Point) and Cocos Island. a­
wafting the Capltana. Each time she tacked. fIW: apparently moved nearer shore. As 
dusk approached. she was running approximately west-southwest on her final leg. 
roughly parallel to Guam's south coast. The Intention was to SwIng northward after 
clearing the reef that juts out about a third of a mile beyond the southwestern tip of 
Cocos. 

Nearing Cocos. flIW pilot Pedro Vinales chose to Ignore the two warnings gIVen 
him by another olBcer regarding the potentially strong tidal flow around the upcoming 
point. However. while skies were clear and seas were calm. both low tide and sunset 
were rapidly approaching. 

Then. when st1l1 well east of the Intended pivot point. at the worst possible 
moment. the wind suddenly died. Almost immediately. she was caught In the grasp 
of the powerful current sweeping northward around Cocos. Vinales ordered her helm 
to port. but. with no wind. fIW: sUd Inexorably towards the reef. She slowly turned 
counter-clockwise. and her bow pointed Into the current. As night fell and she drifted 
over the narrow shelf just seaward of the breaking waves at the reefs edge. the depth 
was measured at 5 1/2 hrnS' (ilmls = 5 1/2 to 6 feet). Shortly thereafter. her stern 
entered the surf, and she grounded at a measured depth of2 bmss 

Her ship's boat was promptly launched so that an anchor could be placed 
seaward. Boats from both the Capltana and from shore were also sent to her assis­
tance. After wafting about an hour for the tide to rise and Unes to be secured. a 
combination of hauling on the anchorUne and rowing In the boats allowed her to 
gradually move off the reef. As she sUd through the surf, flIW stem smashed down 
sharply three distinct times, tearing off a portion of her bottom and opening up her 
seams. She Immediately filled up and sank. resting on her leeward Side one ship's 
length seaward of the reef. on a sand bottom. 

Nue§l:ra Senora del P1lar de Saragoza y Swtfagn was lost, as a number of 
witnesses testify, •... en un bqJo de Ia punta de Isla de Cocos .... • (On a reef off the POint 
of Cocos Island). 

Lt. General Don Damian de Esplana, the newly re-appolnted Governor of Guam. 
was a passenger aboard Santo Nino. The Island's first mflftary commander (1674-76) 
and later Governor (1683-88), he was there to again assume command over his former 
comrade-In-arms. Lt. Governor Captain Jose de Quiroga. In the 1660'5. the two had 
been effective (some would say brutal and repressIVe.) In dealing with the ongoing 
native rebellion against Spanish relJglon and rule, which had begun In 1670. 
Eventually, following Esplana's death In office In 1694. Quiroga would crush the last 
rebel remnants In 1695 (Hezel. 1989). 

2.12 SALVAGE EFFORTS, 

At sunset on 2 June, 1690, when It was first recognized thatflW:was In trouble. 
both Esplana, In a longboat from the Santo Nino, and Quiroga, saJI1ng from shore, 
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rushed to her side. Later. when she smashed against the edge of the reef and sank. 
they promptly organized and led the successful nighttime rescue of all aboard. But. 
because fIllII: OIled up so quickly. there was no time to save the Items below decks. 

The next day. General Garay Cochea asked Esplana to assist In the recovery of 
fllW silver. cannon. and anchors. Less than three days after the disaster. the 
General convened a short lnqulIy aboard the Santo Nino. at which the testimony of 
officers and sailors was recorded. Their statements indicate that they were already 
well on their way In recovering the cannon and anchors. but show their frustration In 
attempts to get Into the cargo hold. 

~was newly built with Philippine hardwoods. well known for their incredible 
toughness ( Sc1wrz. 1939). The hulls of Manila Galleons were considered impen­
etrable. even In battle. when large cannonballs would just bounce off their sides. The 
resll1ency and strength of the wood made It impossible for the salvors to get to the 
silver. Nevertheless. before he departed a few days thereafter. the General asked 
Esplana to continue the effort. however dlfDcuit. Ayear later. no one seemed surprised 
that he had failed. A total of only 5000 pesos In silver coin Is reported as beIng salvaged 
during that year. Along with personal possesstons and contraband left aboard In the 
confuSion of that night. other components oCher cargo reported to be hopelessly lost 
In her hold were cases of hats. cocoa. and soap. 

There Is no record. In the documents so far unearthed. of any further success 
InrecoverlngfllaU cargo In the followlngyears.lnanycase. EllW hull lying In shallow 
water near the edge of a coral reef. would almost certainly have been destroyed and 
her contents burled under the sand In the major ~hoon that struck the Island In 
1693 ( CarCl11D and Sanchez. 1964). Thereafter. surely all hope of recovery was 
abandoned. 

The Governor was also handed another problem. The Island's population had 
been devastated by a smallpox epidemic. which reached Its peak In 1688 ( CarCl11D and 
Sanchez. 1964). Few saUors and passengers were wtIl1ng to go ashore at all. let alone 
remain behind to await transport to Manila. Therefore. to make room on the already 
crowded Santo Nino for~survtvors. the General left a group of convicts. originally 
destined for ManIla. on the Island. Three months later. In putting down a plot to 
overthrow their guards and take over. Esplana ordered twenty-three prisoners 
executed. Since there Is no mention of convicts In the flIaU documents. there Is every 
reason to believe they had saUed from Acapulco aboard Santo NInO . 

There are brief references In the documents to earlier shipwrecks. They show 
that Esplana was ordered to report on the effort to salvage cannon from the wreckage 
of another Manila Galleon. Nuestra Senora de Concepcion. She was lost In 1638 at 
TlnIan, which had been "paclfted" by Quiroga In 1684. Also. In describing his prior 
knowledge of the dangerous tidal currents around Cocos Island and Its reefs. one 
officer refers to the "time of Leandro Cuello· when a ship was apparently lost In the 
same immediate area as ~ under similar circumstances. 

2.13 ARCHIVAL EVIDENCE. 

An Interpretation of the documents allows certain Important questions to be 
addressed regarding f!W: : 

1. WHAT WAS HER SIZE ? 

WhIle details of her construction and dimensions are not available. we do know: 

a) She was built In the Philippines and was newly launched when she sailed 
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from Manila In 1688. 

b) In addition to being called the ·AImlranta" In 1690. shewas at various 
times referred to as the "patache". the "nal!.". and the ·"aleon". 

c) She camed a crew of91 eastward In 1688. and 120 westward In 1690. 

d) Wh1le In port In Acapulco from late 1688 to early 1690. local authorities 
considered sending her out (apparently alone) to el1m1nate pirates then infesting 
the coast of Nueva Gallda 

Considering these facts. It can be deduced that ~ was a mlnlmum of 300 
tons and a maxlmum of 500 tons. with somewhere between 20 and 40 guns. 
Using the following table (Scfwrz. 1939). her dimensions can be estimated within 
narrow I1mIts. 

r •• ." LoqIIo '-A - "".. Mo._ 
.r_;" ." ... of Hoi • ore ... 

ISJO" 17410t1 14, r ... 4,,. Jr, ... .0 
1m 116 - n. - .,- u- 10 ,to" 141 - In" 41 " II - 60 
4.1" no " 100 - 14" n~ 10 
41011 III " n" 31 " II " '40 
30311 102 .. IS" a" .. " 50 
n"1 U· . n- JI" U" 21 
14411 .... IS" u" II" 10 

2. WHAT WAS PILAR CARRYING ? 

Her J'eglstro (Detailed manifest) Is thus far unavailable. so we don't know the 
quantities. but we do know that: 

a) On page 275. SchUlZ ( 1939) says of the galleons; • .•. the westbound. cargo 
consisted oj jar jewer commod1t1es and these occupied much less ojthe hold than did 
the ladlng In the other dlrec:tfDn. The most Important single Item was the silver which 
hadproceededfrom the sales at the.fJ:rf&&orjalr(lnMexI£O} .••• The nature ojthe remain­
der oj the return cargo uarted considerably during the history oj the commerce ••••• The 
staple AmerIcan exports to Mo.niIageneraIly consisted oj= {SlC)from GuayaquIl. 
somecochtnegl(apopulardye} • .from Oaxaca InMexI£O. (oUve}oUfromSpatn. w!nesand 
other parttcuIarIy natiDnal goods ....••.• ". 
SchUlZ says (page 155) that the annual pruptM (Maxlmmn legal volume of cammer­
dal trade) betweenMan1laandAcapulco In the late 17th CentuIywas • .... 250.000pesos 
atMo.niIa{eastbound) ••• wlth a sale value In New Spa!n{MexI£O) ojnot ouer double that 
arnowtt. ... " He then repeatedly establlshes that this llm1t was generally disregarded by 
all concerned. from the Governor down to the lowest sallor. 

This lack of respect gradually resulted In the level of oriental trade between 
.Manila and Acapulco reachtng such enormous sums that Crown officlals In SpaID 
became seriously concerned about the relatively smal1 quarltlty of silver beIng 
exported eastward from Mexico to the mother countIy. When It was dlscovered that 
a major part of the precious metal was heading westward to ManJla they attempted 
to curb the drain. Royalcedulas on the subJect were repeatedly Issued. but the attitude 
of the colOniSts had become. to put It mUdly. nonchalant when It came to obeying 
Spanish orders. This was especJally true for the residents of the Philippines. who. 
SchUlZ says •••• could trade W1l:tl. thetr coffers were.ftlled withMextc.an silver In de.ftance 
oj a remote gouernment whose long arm was rendered almost Impotent by the two 
oceans and the conttn.entwhich lay between. Contraband trading under any guise has 
always been considered a uenl.alpeccodlllo among Spantshpeoples. all law and theory 
to the controry •••• " 
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b) The documents tell us that there were consignments of silver aboard, and part 
of her additional lading consisted of cases of hats, cocoa, and soap, all of which was 
owned by General Garay Cochea 

c) The contingent of Franciscans she can1ed would Indicate the presence of 
religious Items, 

d) Smuggling was a way ofllfe for virtually everyone, including the General and 
the Admiral, ( One might expect at least 25% of all cargo to be smuggled contraband.) 

e) Silver was the only available commodity of Mex1co that satisfied the demands 
of the oI1ental trade In silks, china, and spices. 

The combination of wI1tten evidence and common practice leaves Uttle doubt that 
PIlar's pI1nclple Item of cargo was a substantial quantity of Mexican silver. 

3, WHAT WAS SALVAGED ? 

Testimony Indicates that on the day after she was lost, the Admiral requested 
the Governor of the MaI1anas to assist In the attempted salvage of PUar's silver, 
cannon, and anchors. At the official inquiry InApI1I-May 1691 In Manila, It Is recorded 
that: 

a) Within four days of her loss, all her cannon and anchors were recovered. 

b) Five thousand pesos of silver, belonging to a surviving officer, Is recorded as 
having been returned to him. The documentation also Includes a transcI1ptlon of that 
portion of the manifest showing the same 5000 pesos being loaded In Acapulco. 

c) There Is no mention at the inquiry of any other Items being recovered the year 
following her loss. 

Based upon the inability of the Spanish to get at the s1Iver In PUW hold within 
that year, there Is every reason to beUeve that It, and everything else stowed below, 
was never recovered. 

4, WlIERE DID SHE WRECK. ? 

Witnesses testlfted that: 

a) Just before drlftIng backwards Into the surf and grounding, a sounding was 
taken at "5 1/2 lm!5i'f!, more or less" (30 to 33 feet). 

b) After grounding, the depth at her stern was recorded at "2 braf!!If!" (11 to 12 
feet). 

c) It was low tide when these soundings were taken. 

d) She eventually came to rest on a sand bottom about one ship's length 
(between 90 and 120 feet) from the reef. 

e) She wrecked on the reef which comes off the southwestern tip of Cocos. 

Using this tnformatlon, and obseIVing that there have been no stgniflcant 
changes In the area's contours and depths since 1690, herrestlngplace can be plotted 
with a high degree of accuracy. Such a plot has been made on a chart shown on the 
following page. The area on this which Is marked out with a black border represents 
the primary search location for the PIlar's remains which fits the descI1ptlon given . 
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S.O HISTORICAL OVERVIEW. 

S.l PHYSICAL ENVIRONMENT. 

The rugged east shore of Guam Is cont1nually beaten by rough seas during most 
of the year. Durtng the annual lull of the Trade wtnds and the humld monsoons. seas 
are generally calm but st1lllash the coast. more so than In any other part of the Island. 
The shallow sea floor drops off suddenly a short distance from shore to a maximum 
depth of some 6 miles. Ships have never found safe anchorage along this coast. 

The south eastern shore Is characterized by sma1I bays such as Tolofofo. Pago. 
and Agfayan. These Inlets are almost surrounded by sma1I submerged coral reefs 
which makes this coastline safe for only the smallest of vessels. 

The north west coast of Guam Is characterized by vertical cIfffs making safe 
anchorages all but impOSSIble. The south western part of the coast Is completely 
different. South of Facpl Point. there are a string of shallow lagoons with sandy 
beaches separated from one another by rock;y headlands. The lagoons are fronted by 
coral reefs which quickly drop off Into deep water. Although the seas are the calmest 
along this part of the coast. It Is least accessible to vessels wishing to anchor offshore. 

The best roadstead anchorage on Guam Is on the southern shore near the village of 
Umatac on Umatac Bay. Sometime after 1521 when Magellan discovered the Island. 
this became the favorite anchorage of European vessels sailing between the Orient and 
the West coast of the Americas. A good supply of natural foods and fresh water was 
easily available In the area; the ·roadstead of Umatac· provided a safe. secure 
anchorage In most weather whUe awaiting lighters to brtng suppUes from shore. 

By the latter half of the 17th centuxy. the natural basin of San LuIs de Apra 
Harbor had become an Important port for visiting ships as It was closer to the capital 
of Agana than the more remote Umatac and a sarer berth In stormy weather. The full 
use of Apra Harbor as a modern port did not come untU the extensive dredging and 
reshaping after WWll. With a large breakwater on the northern side and natura1ly 
defended on the southern side by the Orote Peninsula. the Apra Harbor became a 
thriving Seaport with a buJkheaded Inner port and outer anchorage. 

At Merlso Bay on the extreme southern point of Guam. a broad reef extends out 
Into deep water and reaches eastward to Aga Point. An extension of this reef but 
separated by It by a deep channel Ues Cocos Island lying about a 1 1/2 miles from 
shore. This low sprawling mile-long strip ofland was occupied In the past by a sma1I 
Coast Guard station. In 1949. during a violent typhoon, high waves cut across the 
Island completely Inundating It and leaving behind wide spread destruction. 

A modern map of Guam Is shown on page 17. 

S.2 CLIMATE. 

Guam's tropical cllmate Is dominated by the tradewtnds which blow from NE to 
East across the Island toward the Philippines. Sparse rains fall In the wtnter from 
December to March with heavy precipitation during the summer months. The winter 
trade winds during the dxy season gives way as the wind veers away with the arrival 
of the southwest monsoon. From September to December. the hot. heavy. and 
oppressive weather Is a marked contrast to the rest of the year. 

Typhoons bave a season too. but can appear at any time. They most frequently 
occur In April and November because mid-ocean low pressure areas. that cause them 
occur most often during these times. In 1949. two highly destructive typhoons hit the 
Island In April and November with wtnd estimated at more than 135 miles per hour. 
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The most destructlve typhoon In modem times occurred In November 1902. The first 
typhoon recorded on the Island was In 1671. Described as a "baguio· (high wtndl by 
the chamarros. It was the most destructlve ever remembered on the Island. Typhoons 
reported from 1671 to modem times have usuaJ1y been accompanied by heavy rainfall 
and sh1ft1ng winds resulting In a steady blow with rhythmic stronger gusts. The 
windward shore of the Island between Pago Bay and Umatac generally receives the 
brunt of most typhoons. since these storms usuaJ1y approach Guam from this 
dtrection. The latest typhoon which hit Guam In December 1990 had 150 mph winds 
causing considerable damage on Cocos Island which was covered by 12 feet of water. 
However. there are few signs of any underwater damage beyond 30' water depths. 

In 1902. a devastating earthquake raised the generailevel of the entlre Island. 
The reef flats off the western coastline were raised a foot or two above high tide. 
Although there have been other such disturbances In more recent years. none of them 
were nearly as destructlve. 

3.3 PREBlSTORIC GUAM. 

The prehistoxy of Guam as with the rest of the Marianas Islands Is considered 
as conslstlng of two consecutive occupatlons of oceanic peoples (Retnman. 1977; 
ThDmpson. 1945; 1971 I. The earliest phase ts known as the Prelatte Phase and Is 
thought to have begun approx 3000 years ago. The period of the Prelatte Phase lasts 
for over 2000 years. Even given thts lengthy tlme period. little Is known about this 
period. .. What little ts known points to small scattered hamlets that were situated In 
optimal coastal areas .. ( RusseU and Fleming. 1989 I. The principal artlfact type 
assoclated with Prelatte sites ts a thin walled. red-slipped ceramic commonly called 
Marianas Redware. suspected ofhav1ng afflnities with pottexy being manufactured In 
the Central Ph1lIpplnes during the first mlllennium B.C. (Bellwood. 1982 : 282 I. 

Beginning around 1100 years ago. a number of changes began which would 
result In the distinctiVe Chamorro culture flourishing In the tslands at the time of 
initial European contact In the early sixteenth centuxy. The most distinctiVe change 
was the emergence of latte architecture ( which ts what the more recent period of 
MarIanas histoxy Is named forI ( Cordy. 1983 I. 

Latte conslsts of two parallel rows of stone shafts (haley!) which supported semi­
hemtsphedcal shaped capstones (tasa). lndlvtdual latte may contaIn from six to 
fourteen stone (three to seven palrsl ( See Kuraslna and C/ayshulte. 1983 I. From 
Ethnohistorical accounts, and from archaeologlcallnvest:lgatlons, It ts known that 
latte were Incorporated Into resldentlal structures. It has been suggested that larger 
latte served as public buildings such as men's houses, although thts has not been 
conclusively proven (Morgan. 1989 I. 

The latte period ts marked by Significant changes In the ceramic manufacture 
and a growtng reliance on starchy plant food. Also there was an expansion of 
settlements outslde the optlmal coastal environments ( RusseU and PTemIng, 1989 I. 
Settlement patterns based on llm1ted data seem to radiate out over time from optimal 
coastal zones to less optimal coastal zones ftnally to Inland zones that may have been 
only seasonally inhabited. These Inland zones seem tohave been populated late In 
Prehistoric times. Speculation exists that there was some movement Into the Interior 
as a result of the pressure of conquest by the Spantsh. Evidence of thts ts scant and 
conslsts of an Iron nall typical of Spantsh ship building traditions and some 
earthenware pottexy suspected to be of Spantsh origin associated with a latte 
settlement (unpublished report presented by Dr. John Craib at symposium sponsored 
by HPO of Guam. 

One of the most dlstinctlve achievements of thts pedod was the Chamorro 
design of salling canoe used for local seafaring andlnter-tsland communication. These 
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were a slender dug-out hull with outrtggers and a distinctive lateen sail. They ranged 
In size from small vessels for coastal sailing up to examples In excess of 40 feet In 
length for Inter Island voyages. Their startlJng maneuverabillty and swtft speed caused 
the first European explorers to call the small boats "i1yIngpraos". Magellan, In 1521, 
Is reported to have contacted Chamorro salling canoes at sea long before he reached 
Guam. Indeed. the initial European name for the Marianas was 'The Islands of Lateen 
Salls" ( See TelTe/l, 1986 I. 

3,IS EARLY EXPLORATION. 

The modern history of Guam has been largely determined by the ships which 
visited her shores (Bwney, 1967 I. The Island's obscurity and isolation was suddenly 
brought to an end with the arrival of Magellan's three ships of discovery on 6 March 
1521. The splendors of European Renatssance science and technology, oriental 
luxuries and the riches of the Americas all came to Guam In the hulls of European 
Ships. Although these outside visitors remained for only a short time, they profoundly 
affected the lives of the Chamorros irrevocably. Following Magellan's voyage, Spain 
sent another expedition In 1525 under command of Fray GarclaJofre de Loatsa. One 
of these vessels was commanded by Juan Sebastian Elcano, a veteran of Magellan's 
voyage. In 1564. Don Miguel Lopez de Legaspi's fleet called at the Island during their 
voyage to colonize the PhIllpplnes. 

Between 1521 and 1695. these brief but contlnuous encounters which culml­
nated Inestabllshment of aSpantsh settlement on Guam In 1668, changed the culture 
and SOciety of the indigenous population. Ship-borne European culture was intro­
duced becoming a source of tools and weapons which established a basis for trade 
between the fair-skinned seafarers and the local Chamorro community. 

As Guam became a political pawn In power struggles between countries 
thousands ofmlles away, the indigenous Chamorro life-style was profoundly effected. 
Their society and cultural traditions were unraveled In the face of civil disorder and 
disease brought on by the Spanish cross and sword. But with the Spanish presence 
permanently established, Guam was to playa key role In the unlque maritime trade 
between the Orient and the Americas until 1815. 

3.1S THE SPANlSB EMPIRE AND MANILA GAU.EONS. 

For more than 300 years from the time of Columbus to the NapoleOnic Wars, 
Spain was the world's dominant colonial power. It established an empire In Central 
and South America with extensive trading links through outposts In the PhIllpplnes 
with india, China and Japan. During these years the nation became a world 
superpower on a scale not seen since the Romans. Essentlally, It was an expansion 
fuelled by gold and sUverfrom large deposits the Spanish exploited In Mexico, Central 
America and Peru. (Boxer, 1958 I. 

Each year the New World Fleet of up to 25 ships gathered In the Caribbean ports 
of Cartagena and Havana. They would be loaded with proceeds of trading for the 
previous 12 months and despatched to Spain across the Atlantic. These vessels were 
of 300 to 800 tons In size. Hundreds of them were wrecked and mllIIonsln gold and 
sUver lost between 1550 and 1800. 

Since 1960. modem diving expeditions have concentrated on Spantsh galleons 
off Florida and In the Caribbean but they all have tended to overlook the fact that a 
large proportion of Spain's wealth was generated In trade with the major nations of 
Asia Hub of this trade was a Spantsh settlement at Manila In the PhIllpplnes. Each 
year between 1565 and 1815. the proceeds of Its commerce were despatched across 
the Paclflc Ocean to Acapulco In Mexico, making a major contribution to the trade 
carried by the New World Fleet. ( WiUIams. 1982 I. 
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SPAIN AND THE PJIILJPPINES 

Duling the mid sixteenth century, the Spanlsh In the New World were still fired 
with Christopher Columbus' vision of salling west to reach the coast of China. But by 
this time, because of the discoveries of Balboa and the voyage of Magellan, they were 
aware of the vast ocean that separated them from Asia. One of the main results of 
Magellan's voyage was to make, In 1521, the first European discovery of the Philippine 
archipelago. In 1564, the Viceroy of New Spain despatched a fleet of five ships with 
400 people on board to establish a permanent presence In these ISlands. The 
expedition was commanded by Miguel Lopez de LegaspI. Initially, a settlement was 

made on Cebu, but Legaspi moved It later to the shores of Manila Bay. At this site, the 
walled city oflntramuroswas built as a permanent trading centre. (Sclwrz. 1939 J.The 
SpaniSh In Manila traded precious stones with india; silks, porcelain, jade and works 
of art with China; porcelain, silks and works of art with Japan and spices with the 
smaller nations of South East Asia All of this activity was financed by shipments of 
silver and gold coins from the mints of Mexico and Peru. In fact, so pervasive was the 
SpaniSh Influence In EastAsla, that for two hundred years the silver piece of elghtwas 
the standard currency for trading on the Chinese coast. 

THE PACIFIC TRADE ROUTE 

To connect this trade with their major shipping routes to Spain from the 
American Colonies, the Spanlsh had to establish a trade route to traverse the Pacific 
Ocean. the largest expanse of water on the planet. The initial reconnaissance of an 
eastwards passage across the Pacific was made by the galleon San Pablo In 1565. ThIs 
vessel salled with a small cargo of cinnamon and left the Philippines byway of the San 
Bernadino Strait. Her pilot took her just south of the Japanese coast Into the Trade 
Winds, which carned her to the coast of Callfornla and thence to Acapulco. ThIs basiC 
routewasto remain the trackofeastboundgalleons formore than250 years. However, 
unlike the New World Fleet, SpaniSh galleons salling the Pacific route between Manila 
and Mexico faced a voyage of 5 to 6 months duration. 

The return voyage was a little less onerous and could be made In as short a time 
as 3 months. ThIS was made on a southerly route from Acapulco to pick up the trade 
winds along a latitude of approximately 10 degrees north. The galleons then rode these 
winds to the Philippines passIng through the Marshall and, sometimes, the Caroline 
Islands. For the first 100 years of the trade, westbound galleons made the voyage 
between Acapulco and Manila direct. However, In 1668, a Spanlsh settlement and 
military garrison was established on Guam to provide a wateling point for Manila 
bound galleons. A fort and small town was built at Umatac. From this time on, all ships 
Inbound from Acapulco called Into Guam, at Umatac or Agana. the main settlement. 
before completing their passage to Manila. 

THE MANILA GALLEONS 

European style galleons were too small for such a long route so very large 
purpose-buUt ships were constructed In the Philippines. There, the work was carned 
out by local people supervised by Spanish shipwrights. The vessels were built from 
local timbers such as teak and were several times the size of European built galleons. 
The Manilashipsreached 1500 tons In the 1600s and 2000 tons In the 1700s . Itwould 
be the late 1800s before other nations' shipbuUders produced commercial salling 
ships of comparable size. As well the Manila galleons were heavily armed with at least 
50 of the largest naval cannon available at the time they were built. Although slow and 
cumbersome they had sufficient carrying capacity for cargo, passengers and stores to 
under-take long voyages across the Pacific. 

The Philippine-Mexico trade flOuriShed strongly for 250 years and In this period 

3.0 B1BTORICAL OVERVlEW PAGE 20 



ARCIIABOLOGICAL II: BIBTOIUCAL INVll8TlGATIOIl' PROI'08AL 
TIIB JIAlI'JLA GAUJIOII': II'UB8ftlA _ORA DEL PIlAR 

It followed a consistent pattern. Each year ships sa1led from Manila to Alcapulco with 
the proceeds of Spain's trading InAsla. For the return voyage to Manila via Guam, the 
galleons were loaded with silver coin to underwrite Spanish commerce In Asia for the 
nm 12 months. Sources indicate that one third of all the silver output from mines In 
Mexico and Peru was shipped to Manila. So large were the consignments of sJlvercoJns 
that some galleon captains are recorded as using them to ballast their ships. This 
consistent trading pattern, undertaken by royal galleons for 250 years. remains one 
of the greatest chapters In Pacific HIstory. It Is maritime history's longest running 
continuous service by a sJngle line of ships. And yet, In the world at large, the amazing 
story of the Manna Galleons Is almost unlmown and has not had the recognition It 
deserves. 

3,6 THE MISSIONARY PERIOD 

Until 1668, the Marianas were used occasionally by the Spaniards for only one 
reason: to prOVIde water, food and other supplies to replenish galleons maldng the 
annual voyage betweenAcapulco and the PhIlJpplnes. The resuppIytng effort was done 
relatively cheaply and easily as far as what was required from the Spaniards. But the 
situation changed with relJgJous feeling and missionary activity being accelerated by 
European sovereigns. Urged on by the wishes of the Pope, there was mounting 
pressure to bring faith and Christianity to the "barbarous people living everywhere". 
Thus the destre to spread the Christian relJgJon to people lJv1ng In the Islands of the 
Pacific, became a secondary reasonforthe colOnization of the Marianas. (DrIver, 1984). 

in 1662, the galleon San Damian stopped at Guam for water. Among the 
missionaries, who were bound for the PhJlJpplnes, was Father Diego Luis de 
SantJvores. Watching the Chamorros In their canoes as they surrounded the ship, this 
Jesuit priest was so Impressed by their qualities, that he vowed to establish amJsston 
on the Island. After much lobbying to overcome opposition within the Spanish 
admInistration, Father SantJvores was successful and his mission arrived on Guam 
on 15 June, 1668. USing Guam as a base, the mission attempted to spread 
Christianity to all of the Marianas Islands. The nm 25 years were a period of 
turbulence and violence which saw the Chamorro people decimated by war and 
disease, but at the end of the time Christianity was firmly In place and the begInnIngS 
of modern Guam were laid. (Repetti. 1971 ). 

3,7 THE NINETEENTII CENTURY. 

ThIs era saw Guam declJne and become plagued by a shortage of natural 
resources. The end of the Manila galleon trade In 1815 removed one of Guam's reasons 
for being and regular visits by overseas ships became spasmodic. The Island was, 
however, a focus for SCIentific expeditions with three such groups visiting between 
1817 and 1828 to study local fiora andfauna. Whalers began to visit the Island during 
the mid 1800's. ( MOITfs, ND ). Spain's declJne In the world saw a shortage of funds 
allocated to the local administration which caused conditions on the Island to 
deteriorate. Natural disasters during the century which Included earthquakes, 
typhoons and epidemics added to the general malaise. 

The end of the century also brought Spanish rule of the Islands to a conclusion 
after 230 years. in 1898, during the Spanish American War, a US navy warship 
appeared off Agana, landed marines and took control of the Island. With the signing 
of a treaty to conclude hostJIItles, Guam became a trust territory of the United States. 

3,8 WORLD WAR U. 

Guam remained a colony of the United States until December, 1941 when It was 
lost to Japanese forces just three days after the attack on Pearl Harbor. Regaining the 
Island was not only a point of honor for the United States but also an Important 
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strategic move to provide an advance naval air base In the Central Paclfic for staging 
B-29 bomber raids upon the Japanese Malnland. ( Cornno and Sanchez, 1964 I. 

The recapture of Guam had been scheduled as phase II of the Forager operation. 
The 1andlngs were slated to begin lmmediately followlng the invasIon ofSaJpan to the 
North. The battle for Guam began on 21 July 1944 at the same time as the TJnian 
Campatgn. The size of the Japanese forces andthelrlsiand defenseswere strenglhened 
In late 1943 to prepare for the American push through the Central Paclflc.( Peattte, 
1988 I. The new emphasis upon the defense of the MarIan1aswas based upon the belief 
that Guam and the Islands to the North were "Japan's ftnal defensive line" ( Dower, 
1986 I. The total number of Japanese defendlng Guam at the time of the American 
invasIon was a mlnlmum of 18,500 men. 

The Japanese were expectlng to face four or five American divisIons, a force 
adequate for landlng operations on two fronts (See Maps on pages 23 and 241. The 
lmmediate concern for the Japanese was the defense of Apra Harbor and the Island's 
three air fields. 30 fighter planes were based at the air field near Sumoy on the Orote 
Penlnsula; other air strips were TIyan near Agana and near Dededo. 

The American naval and air bombardment began on 8 July and continued for 
13 days to prepare for the landlngs. An earlier naval bombardment occurred on 16 
June when two battleships, a cruiser, and a number of destroyers shelled the Orote 
Penlnsulafor two hours, Planes started bombing Guam on 11 June hitting the enemy 
air fields particularly. The systematic bombardment of Guam assumed a scale and 
length of time never before seen In wwn (Palomo, 1984 I. From 8-21 July the firing 
of naval ammunition agalnst shore targets amounted to 836 rounds of 11 Inch, 5,422 
of 14 Inch, 3,862 of8lnch, 2,430 of6lnch and 16,214 of5 lnch shells (Crow!, 19601. 

From the beglnnlng, the Japanese had suspected that the landlngs would be on 
the West Coast focused on Apra Harbor and the Orote Penlnsula. They did not rule 
out a possIble small American landlng at Pago Bay on the East Coast for the purpose 
of getting behind their lines, but their defense efforts were almost completely devoted 
to the West Coast. (RusseU and Ftemtng, 1989 I. 

The American assault on Stevedore, the code name assigned to Guam, was 
focused on the ear1y capture of the Orote Penlnsula, Apra Harbor area to secure the 
use of the harbor and the Im\lor air field. Two assault points were 5 miles apart:, 
creating the situation of two almost separate mI1ItaJy operations by the same landlng 
force. The major invasion thrust was restricted to 14 miles of coastline fromAgana to 
Bang! Point. The operational areas where most of the fightlng took place are shown 
on the map on page 25. 

Before the American forces launched a drive north on an Island-wide front from 
the lowlands between Agana and Pago Bay and up Into the northern plateau, 
assurance was needed that the rear was secure from attack. The 77th DIvision sent 
Infantry patrols to Investigate reports that the Japanese might still be present In 
strength, particularly In the center of the Island near Mt. Laurians. Five patrols were 
set out, two for objectives on the east coast, two to the south-east, and one down the 
southwest coast. None of these patrols reported enemy resistance In strength, as all 
Japanese forces were headlng North. Once American forces realized that no slgnJfi­
cant Japanese resistance was present In southern Guam, all attention was given to 
the flnal northern campaign as small scale "mopping up" proceeded In the south 
(Sanchez, 19881. 

UNDERWATER CULTURAL RESOllRCES 

The Japanese defense posItions and the two pronged attack by American forces 
were concentrated In the Agat Bay-Apra Harbor-Orote Penlnsula on the west central 

3.0 B1BTORICAL OVERVlBW PAGB 22 



ARCBABOLOGICAL a: BI8TORICAL INVlI8'IlClAll0ll' PROPOSAL 
TIIB IIAftlLA. GAlll!OlI': nUB811lA IIEI'IORA DEL PIlAR 

coast of the Island. Apartfrom the northern plateau campaJgn beyond the Agana-Pago 
Bay road. most of the fighting took place within a 40 mile coastal strip between Bang! 
Point and Pati Point. Cocos Island on the southeast tip of Guam. witnessed very I1ttle. 
If any. dfrected aIr-naval-land bombardment during the invasion campaign. Unlike 
the submerged areas aiong west centrai coast. southeastern waters would be expected 
to contain relatively few physical remains of the confllct. Any scatter of modem 
metalmaterlal found off Cocos Reefwould most probably date to the post wwn period 
associated with the development of the mllltary naval station on Cocos Island. In some 
40 dives In the general area of Cocos Reef. PP's divers have located a few isolated 
examples of US-orlgln ammunition In sand holes. These have mainly been 30-06 
cal1bre full metal Jacket small arms rounds. No major war debrIS has been seen. 

ASAN BEAC'RBEAD 
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4.0 RESEARCH DESIGN. 

4.1 OBJECTIVES. 

Shipwreck archaeologists. particularly those trained In the U~ted States as 
anthropologists, would for the most part agree that artifact descriptions and classi­
fications are not the principal goal of research (Muclcelroy, 1979,1980). Artifacts should 
not be viewed as an end unto themselves but as a way to provide the raw data to deal 
with larger Issues such as culture change, environmental adaptation and social 
Interaction. ThIs beUef was strongly reflected In the mid 1970s by anthropolOgists 
coming to grips with the rapidly changing world of underwater archaeology (Arnold. 
1978; Cumrn1ngs, 1982, 1986). Anthropologists eager to demonstrate the legitimate 
nature of underwater archaeology as a bona-fide theoretical pursuit were quick to 
champion the argument for the "processual" approach as opposed to the more 
traditional "histortcal" school. (Gould, 1983). 

The variability of material culture through time and space must be understood 
before aspects of cultural process can be deUneated from archaeological remains. 
(n-tgger, 1989; Beandry, 1989). ThIs Is as true of histortc shipwreck sites as It Is of 
colonial land sites. Stanley South (1977) and Ivan Noel-Hume (1980) have made an 
excellent start documenting histortc site artifacts for 17th and 18th century EngUsh 
colonial land sites. Kathy Deagan's (1988) work on Spanish colOnial sites In FloI1da 
and the Caribbean Is a most welcomed reference for the 1500-1800 pertod. ThIs work 
combines ,for the first time , shipwreck artifacts along with land assemblages. But 
much more descriptive work needs to be pubUshed on shipwreck assemblages before 
enough Information Is ava1lable to satIsCactortiy Unk artifact remains with cultural 
behavior. (Mathewson, 1991) 

Archaeological work on the filii[ site Is Intended to provide a synthesis of 
descrtptive Information on the dating, cultural or1glns and functions of the matertal 
culture recovered from the wreck. Artifact data w1Il be presented In a classificatory 
scheme which w1Il facll1tate comparative studies with other shipwreck and land 
assemblages around the world. The filii[ study Is seen as a contribution towards 
compiling a comprehensive reference for the study of Spanish marttime matertal 
culture of the 17th century. (See Section 5.6) 

4.2 PARTICIPANTS AND THEIR DUTIES. 

Project Director John Bent 

He w1Il be responsible for all decisions relative to the project operations (See 
Project organlzational chart on page 33). The safety of personnel and the integrity of 
the wreck site w1Il be foremost at all times. He w1Il be In continual contact with the 
Temtortal Archaeologist In the SPHO office regarding the project's progress. The 
Project Director and the Director of Archaeology w1Il work closely together to assure 
smooth nmnlng operations. He w1Il handle all pubUc affairs activities In conjunction 
with the SHPO office. 

SBPO omce/Temtory Arcbaeoloeut Richard Davis 

He w1Il work closely with the Project Director and the Director of Archaeology to 
assure the archaeological integrity of the wreck Is maintained at all times. He Is also 
responsible for keeping SHPO and the Government and press representatives advised 
of all ongoing activities. 

Director of Arcbaeology R Duncan Mathewson ill 

He Is responsible for overall archaeological conduct of the project and for 
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ensuring that the operations do not damage the Integrity of the wreck within the 
guidelines agreed to with the SHPO. He Is also responsible for coordinating on-site 
and shore actlvltles of the participating conservation staff. consulting Scientific staff 
and archaeological divers. He w11I work c10selywith academic personnel at MARC and 
University of Guam concerning teaching and training programs. 

AslIlstant Project Director TBA 

He w11I assist the Project and be responsible for the overall safe and e1ilclent boat 
operation and for all on-site water and diving actMtles. He w11I work closely with 
Project Director and the Director of Archaeology to assure that all dMng and 
excavation procedures nm smoothly. 

Archaeological Co_tor Jim Slnclalr 

He Is responsible for setttng up adequate undexwater artifact retrieval. artifact 
stabilization and storage on project boats and shore facilities. He w11I work c10selywith 
the Project Director to develop a volunteer and student Intern laboratory training 
program. He w11I be responsible for the stablllzations. treatment and curatlon of all 
artifacts. 

Project Archaeologtatll/Blatorlans 
Bruce Chappel Research HIstorian 
Phil Masters Research HIstOrian/Diver 
Bob Cembrola Archaeologist/Olver 
Daniel Kosld-Karell .. 
David Moore .. 
Walter Zacharchuk .. 
Corey Malcolm .. 

They w11I be responsible for work1ng closely with the Director of Archaeology to 
carry out all site procedures for achieving objectives outlined In the Reseach Design. 

ConsultlDg Scientlfic/Muacum Staff TBA as required. 

They w11I work closely with the Director of Archaeology and the Archaeologlcal/ 
Historical staff on speclflc analysis and interpretation problems as they arise during 
the processing and research of artifacts. 

4.3 ARCHAEOLOGICAL TEAM. 

The project w11I be conducted by a professional archaeological staff and 
consultants as well as volunteers and Unlversltystudents whow11l receive training for 
specific tasks. The archaeological team w11I consist of the following : ( See Appendix 
A for Vitae ) 

Director of Archaeology 

Research Htstorlan 

Research Consultant 

4.0 RBSEARCB DII8IGlf 

R Duncan Mathewson m 
Executive Director. National 
Center for Shipwreck Research. Ltd 
Key West. FlOrida. 

Bruce Chappel 
Archlvtst. Unlverslty of 
FlOrida Ubrary. 
Gainesville. FlOrida. 

Phil Masters 
PrIvate Consultant. 
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Conservator 

Archaeologist 

Archaeologist 

Archaeologist 

ArchaeolOgist 

Archaeologist 

Gamesvme. Floriaa. 

Jim Slnclalr 
Private Consultant. 
Key West. Florida. 

Bob Cembrola 
Curator 
US Naval Museum 
Newport RI. 

David Moore 
Private Consultant 
GreenvtIle • North Carollna. 

Walter Zacharchuk 
Private Consultant 
Key West. Florida. 

Corey Malcolm 
Private Consultant 
Key West. Florida. 

Daniel Koskl-Karell 
President. 
Karelllnstltute. 
Arlington. Va. 

Archaeological Divers Brendan O·Connor. 
Guam. 

Andy Matrocl. 
Key West. Fl. 

Paul Bent. 
Guam. 

4.4 GENERAL PROCEDURES. 

GENERAL 

Conduct of the Project will be divided Into three stages based upon the 
archaeological requirements of the operation (See Phase I and IT Schematlc Opera­
tional Plan on pages 34 and 35). The phases are as follows: 

Phue IA - Site Survey and IdentlflcatloD. 

4.0 RBSBARCR DESIGN 

ThIs first phase will provide a fine-grained remote 
sensing map of all anomalies detected with a 
magnetometer. metal detector. and side-scan sonar. 
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All ferrous and non-ferrous artifacts lnd1cated by remote 
sensing and/ or visible on the surface wtll be Identified 
and mapped In-situ. Major site parameters and 
archaeologtcalldentlty will be determined wlth bottom 
grid lines tied Into surface control buoys. Full project 
resources InclucUng and artifact stabilization treatment 
and storage facility will be established on shore. 
Dlagnostlc artifacts Important for answenng spectflc 
questlons concerning the datlng and Identlflcatlon 
of the wreck slte will be recovered after being measured 
and mapped in-situ. 
EstImated TIme : 8 months. 

Phase m - Archaeologlca1l1rfapping and Teat Excavation. 
Thts second part of the survey phase wtll Involve the 
mapping of the site In detail Identifying the 
layout of wreckage and assoctated artifacts 
In situ. Careful and precise test excavations 
wtll be made to determine stratlgraphlc and 
hOrizontal spatial relatlonshlps of cultural 
materlal. 
Estimated time : 1 year. 

Phase U - Excavation and Artifact StablUzation. Thts phase 
wtllinvolve the recovery and stabilizatlon of 
all the materlal excavated from the site. Method­
Ical technlques used In phase n survey wtll be 
utlllzed to SCientifically record. map and 
photograph artIfactuallayers of materlal during 
the excavatlon. 
Estimated time : 3 years. 

4.11 PHASE IA - SITE SURVEY AND IDENTIFICATION. 

Concept ADd Purpose. 

The alm of this first stage of the Project ts to survey the wreck area electrOn1cally 
to establish an overall scatter pattern of metal objects and shlpwreck remains so 
prlottty areas can be Ident1lledfor archaeologtcallnvesttgatlons (SeeAnu.slclewlcg. 1989). 
The objective of the work Is to conduct electron1c scannlIlg of the seabed and to closely 
investigate detected magnetic anomalies. A non-random dlstrlbutlon of homogenous 
cultural matertal dating to the pre-1690 pettod will be used to determine the 1Imlts of 
the fIW: site. All anomalies Ident1lled as belongtng to other sites and/or perlods wtll 
be mapped and left in-situ. Data collected In the field will be used to create a pre­
dlsturbance master site layout plan as the basts for further investigations of the 
wreck. The efficiency and effectiveness of the proJ ect will be greatly enhanced by 
maxlmum use of the latest technological advances In the areas of archeological 
mapping, computer aided programs, metal detection and geologtcallnvestlgatlons 
(SeeArnDld, 1975; FIsh and carr, 1990). Use of these tecbn1ques wtll be both cost and 
time effectlve and wtll enable the Project Team to estabUsh a reliable data base about 
the deposltlonal nature of the site and the dlstrlbutlon of cultural deposits. Thts 
information will be vital In the planntng and conduct of all future archaeological 
operatlons. 

Operatioll8. 

The conduct of Phase I wtll be d1vtded Into two stages. In stage 1A mtnlmum 
resources wtll be deployed and used to electron1cal1ymap the wreck site by Identlfytng 



ARCIIABOLOGICAL a: IIJB'IORICAL JRVBSTIGATION PROPOSAL 

TIm IIARlLA GALLEON: RUE811lA SEROKA DBI. PILAR 

the presence of metallic concentrations. Once this Is done, full project resources will 
be mobUlzed and concentrated on Guam to cany out the total project. 

As the sIte has probably been Impacted by several typhoons and an earthquake, 
modem electronic magnetometIy and underwater scanning, both sub-sea and sub­
bottom, will be used as required to carefully examine the whole permit area for any 
evidence of breakup of the vessel and later disintegration and scattering of the 
remains. This survey will cover a three statute mile radius around a POint fixed on 
Latitude 13 degrees 15 minutes 30 seconds North and Longitude 144 degrees 39 
minutes 00 seconds East. The first priOrity will be to accurately define the different 
zones so that archaeological surface and sea bottom datum points can be precisely 
plotted and located at anytime. ThIs will be done with a pOsition fixing radio trtsponder 
system or a Global PosItion System (GPS) Unit (See appendix B). All points of Interest 
( ''loci'' ) will be plotted on a two dimensIonal grid measured by the electronic grid co­
ordinator. The coordinates will then be used for plotting the archaeological layout of 
the sIte In a computerised CAD/CAM system (See Ruggles andRahtz, 1988). 

10 stage IB the parameteIS of the primaIy cultural deposIts will be fixed by aflne 
grained metal detecting survey and a computer enhanced proton magnetometer 
(Aroidson, 1990 a and b). 10 this way the archaeological team will fix the locations of 
slgnlflcant magnetic anomalies with an indication of their extent and depth In the 
sediment. The overall d1strtbutlonmass of the ferrous objects will generally define the 
locations of about 90% of non-ferrous artifact concentrations. DlveIS will investigate 
such anomalies with hand-held pulse metal detectoIS. The electronic plot of the 
location of each main artifact cluster will be further enhanced by the dlveIS' recorded 
descriptions and findings to build a complete electroniC survey map of the site. As this 
map develops, the survey of the area will be supported by sIde scan sonar sweeps and 
sub-bottom seismic profiling as required. Results will be used to build up an artifact 
scatter pattern over the whole shipwreck sIte. DlveIS will also use a SHARP survey 
point fixing system underwater which will allow precise electronic positioning and 
calculation of point to datum coordinates for the mapping of any articulated wooden 
hull structure which may be IdentifIed. ThIs data will be loaded Into a CAD/CAM 
system for architectural interpretations (Good, 1986). ( See Appendix B ). 

During the survey part of the project, all anomalies and buried artifacts will be 
uncovered by hand-fanning with a minimal amount of overburden disturbance. 10 
this phase of the operation sand and coral rubble In shallow depressiOns and solution 
holes In the fossilized limestone bedrockwlll be examined for artifacts and rockballast 
from the breakup of the vessel. 

The dive team will be supported by a land based project office which will provide 
technical computing facilities and all administrative and logistic support. 

Elghteenmonths have been allowed as the time frame necessmyt.o complete the 
field work for both stages of Phase One and to complete a comprehensive report of Its 
results. 

EQUlPMENT REQUIREMEN'I'S 

The following major equIpment and facilities will probably be required for phase 
one: -

A. OPERATIONAL SERVICES 

Survey/Diving Vessel with SUItable electronic 
and diver support eqUIpment. 

SHARP electronic survey point fixing system, 
Seismic Sub-Bottom Promer/Slde Scan Sonar, 
Proton Magnetometer Services Contract, 
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· TI1sponder Position Fixing System. 
· Home Berth Faclllty for dive vessel. 
· All-weather Mooring at permit area for dive 

vessel. 
· Underwater Camera Equipment (still and video). 

B. PROJECT SUPPORT SERVICES 

Lab Stabilization Faclllties 
Office Accommodation 
Office Communications 
Office Support Equipment 
Research Services 

· ught Workshop Faclllties 
· Transport Vehicles 
· Team Accommodation (Houses or Apartments) 
· Housekeeping. Catering and LaundIy Services. 

4.6 PHASE m -ARCHAEOLOGICAL MAPPING a: TEST EXCAVATIONS. 

ThIs stage of the project Involves the preparation of a highly detalled site survey 
and map of the wreck. Phase IB Is expected to take 6 to 9 months to complete. It uses 
electronic and photographic mapping techniques to draw a scaled plan and to fix 
datum points and triangulated reference markers on the sea-bed. The work Is 
essentlal to an understanding of the physical layout of the shlp's remains. ThIs will 
give vital indications about the manner In which the galleon has broken up and spread 
over the bottom. This knowledge will enable Identification of the various sections of 
the wreck and so determine priority for excavations during phase n. LImIted test 
excavations will be undertaken with a 4" venturi water dredge for the recovery of 
diagnostic artifacts. All excavated holes will be back ftlled with the sand and coral 
rubble after all artifacts and rock ballast have been recorded. No more than 10 cubic 
yards of overburden will be displaced. 

Much of the proton magnetometer scanning carried out In phase I will provide 
basel1nedata for excavation operations. Indeed. phases IB and n are Integrated 
segments and follow each other In a natural progression. But. the conduct of phase 
n depends on the results obtained by the fine grained remote sensing scanning and 
archaeological pre-disturbance mapping. At the present time. we believe that the 
conduct of Phase n will be determined by one of two options : 

Option One : 

Research so far. and physical evidence gathered from Cocos Reef indicates that 
the majority of the cultural depOsit will be In water less than 35 meters deep. Therefore 
very little further capital expenditure will be requtred as most capital equipment. staff. 
accommodation and faclllties are provided for In phase I costlngs. Some additional 
funding Is needed for special requirements for the following : 

Tapes.fihns.buoys 
Surface Supply System (Divers) 
Security for site - Three staff 

- boat 
- vehicle 

AdmInistrative/Support Costs 

Option Two : 

If the magnetometer scan and the other remote sensing data shows that a 
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substantial amount of the main cultural deposit Is located In water more than 35 
meters deep. then additional diving technology will have to be brought In. Careful 
assessment and evaluation of the site will be made to decide which deep water 
technological diving method to proceed with. The chOice will be between roving 
robotics and/or saturation diving. Both methods are expensive and would need 
further capltai Investment based upon current projectedcostlngs. We believe. though. 
that on present indications the main site Is at a depth which will not need these 
facilities. 

4.7 DEPOSITIONAL ENVIRONMENT. 

Reconnaissance dives and discussions with marine biologISts at the University 
of Guam Marine Lab have provided a good basic understanding of the different 
depositional environments on the ~ site. A review of the available literature con­
cerning offshore benthic environments has provided general background data on the 
geology and bathymetIy In the Immediate area southwest of Cocos Reef. The major 
references consulted were Stojkovlch and Smith (1978). Randell and Sherwood 
(1982). Randell and Eldredge (1976). Myers (1989) and Emery (1962). 

Reconnaissance dives on the site off the southwest part of Cocos Reef suggested 
three different shipwreck zones. A preliminary diagrammatic cross section across the 
site Illustrates the main geological and biological features on the site (See Flg.2 on 
page 45). 

ZONE I: 0'-30'llpver RIp Energy Surf Zone. ThIs Zone Is characterized by 
modem coral growth and algae within the 5' depth from low water on the banier reef 
platform. ThIs zone represents the initial Impact of the f!la;[ and the primary break­
up of the vessel. Small finds from the disintegration of the stemcastle and the upper 
superstructure during the initial Impact and the short salvage attempt should be 
scattered In this zone due to subsequent typhoon and storm displacement of bottom 
artifacts brought up from deeper water depths. 

ZONE n : 30'-60' TrlD'ltion,J Zone. ThIs Zone consists of a pleistocene 
former sea level characterized by fossilized coral limestone hardpan. The coral growth 
In this part of the site occurred probably over 10.000 years ago. when the sea level was 
lower than It Is today. Sporadic modem day coral growth In small Isloated clumps Is 
widely scattered In water depths from about 30'-40' with less coral growth observed 
In deeper water. Sporadic growth of green algae Is also seen In the shallower areas of 
this zone. Sand and rubble overburden occurs In gullies. erosion holes and shallow 
basins nmnlng along the center of this zone. Gullies In the escarpment and eroded 
overhangs at Its base. separating Zones I and 11 contain several feet of sand and eroded 
rubble. Secondmy breakup of the vessel and partial stablllzation of the shipwreck 
material occurred In this zone. within a short time following the end of the salvage 
efforts. Most of the upper superstructure of the hull was probably dismantled for 
building materials while divers attempted to recover goods and material from beneath 
her weather deck. The lower hull would have been little affected by the salvage efforts 
although some ballast rock scatter Is to be expected In Zone I. where she broke her 
back. Most of the ballast deposits should be associated with remaining articulated 
hull timbers In the deeper water of Zone 11. 

ZONE m 60'-100' Middle Zone. ThIs second submerged Pleistocene former 
sea level Is laso characterized by fossilized coral limestone hardpan. It has little or no 
modem day coral growth. ThIs part of the site Is associated with an ancient sea level. 
which probably dates from a warming period during the last interglacial period over 
20.000 years ago. when the sea level was over 60 feet lower than it is today. There Is 
very little. if any. sand or rubble overburden In this zone except where there are gullies 
and holes eroding down through the coral hardpan. Few. if any. pelagic fish were 
observed and coral growth was negligible. Tertlmy scatter of the wreckslte largely due 
to hydrological conditions during typhoons and the one severe earthquake reported 
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will probably characterize this zone. Shipwreck material tumbled down from the 
higher TransItional Zone will be scattered In a pattern largely dependent upon the 
specific gravity of IndMdual artifacts. 

Lower ZOne: > 100'. Underwater investigations have not yet been extended 
to depths over 100 feel There are some bathymetric indications that there Is a 3rd 
pleistocene level around the 250' Isobath. TIlls sea level period should date to the mid 
pleistocene period. It Is conceivable that some shipwreck matertaI may be scattered 
down to these depths and even beyond. Scattered gorgOniageneraIly characterize this 
zone. 

ARCHAEOLOGICAL HYPOTHESES TO BE TESTED 

1. The main artifact scatter pattern Is aligned across all three Zones (I,n,1II) 
with the main concentration of cultural material and rock ballast closely associated 
with the disarticulated lower hull timbers within Zone II. 

2. Major artifact clusters will be assOCiated together In erOSion depressions 
and solution holes In the bare coral limestone bedrock. 

3. Small scattered artifacts will be found In the upper Zone (I) and In the 
erosion gu1IIes leading down to the transitional Zone (IT). 

SUMMARY. 

At this stage any conclusions can only be considered p~lJmtDary untll 
underwater observations are checked with precise measurements and quantitative 
data. However, It Is possible on the basis of preUminary examinations to make several 
statements : 

1. The main part of the PIlar site lies within Zone n In the area where the water 
Is the roughest and the current Is the strongest. By using this crtterta alone 
and matching It with the magnetometer hits, mapPing etc, It should be 
pOSSIble to begin to focus on the site relatively quickly once Phase 1 b 
operations begin. 

2. The relative lack of recent coral growth and bottom overburden In the 
over 30' water depths will help make the Site 'stand out' from Its natural 
depoSitional environment. 

3. The archaeological excavations of the site will Involve little or no adverse 
Impact on the surrounding benthic communities. 

BENTHIC ENVlRONMENT. 

Benthic biota (algae, corals and other macrolnvertebrates) seaward of the SW 
part of Cocos Island define different biotopes as defined by substrate, accretlonal and 
erosional processes, hydrologic factors and association of living organisms. The main 
charactertstlcs of these biotopes are represented by microorganisms and coral 
development within each biotope. Distinct and consistent differences may occur 
which might be dMded Into smaller ecolOgical facies. There Is considerable biological 
diversity In each of the three archaeological zones. 

Personal communications with Bany Smith at the UOG Marine Lab suggests 
that the 20 ft and 40 ft underwater terraces reported off the west Cocos Barner reef 
are the same upper two terraces recorded In the PIlarstudy. Smith has indicated there 
at least two deeper terraces off Cocos, occurrtng at around 60 ft and 80 It. Continued 
survey efforts near the fila[ site need to be carrted out on deeper terraces observed 
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around 80 it and 150 ft. 

4.8 WRECKING PROCESS RESEARCH QUESTIONS. 

The objective of the underwater work conducted In Zones I and Ills to test the 
hypothesis that the rock ballast and certain groups of shipwreck artIfacls are not 
distributed evenly across the site. The research goal Is to examine the relationships 
among particular groups of artifacts found assOCiated with rock ballast In order to 
demonstrate the nonrandom nature of the artifact scatter patterns. Each ballast 
concentration and artifact cluster Is being designated and mapped as a "locus" 
reflecting the wrecking process as EIliIr gradually broke up and sank In progressive 
stages. 

Archaeological distribution maps plotting the hOrizontal and stratigraphic 
spread of artifacts associated with rock ballast are being compiled In order to answer 
a number of questions : 

1. Are particular types of artifacts found associated with one 
another? 

2. What do these associations say about the wrecking process ? 

3. How does the ballast distrtbutlon reflect the slnklDg and break 
up of the vessel ? 

4. How does the archaeologlcallnformatlon fit with what Is known 
about the shipwreck from archival sources? 

5. What does the overall secondary and tertiary scatter pattern tell us 
about the archaeolOgical nature of the primary cultural deposits ? 

A factor analysis of the excavated artifacts from the Zones I and II will be done 
to determine possible statistically SIgn1ftcant correlations between different types of 
artifacts. Maps are being generated to show the horizontal and stratigraphic distrt­
bution of all finds In solution holes across this area of the site. The results should 
define distinct artifact associations. By using the contextual data recovered from 
these excavations and comparing It with known artifact scatter patterns from other 
galleon sites. clear projections can be made about the location and nature of the maln 
archaeological zone. 

ARCHAEOLOGICAL ZONES NATtlREOF DEPOSIT 
lNFORlllATION 

PRIMARY CompOSItion/placement Intact and strat1fled. 
In bottom hull of vessel. 

SECONDARY Wrecldng process. Dcr1vedand 
scattered. 

TERTIARY Envlronmenlal dispersal Derived and 
scattered. 

4.9 PHASE D - EXCAVATION AND ARTIFACT STABJLlZATION. 

At the beginning of Phase II many artifacts will have been Ident1fled and mapped 
by a pre-disturbance survey. Before any artifacts are recovered. artifact stabWzation 
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facU, ics estabUshed In Phase IA will be expanded to adequately deal wtth the artifacts 
recovered In excavation operations. The excavation and recovery of artifacts will be 
undertaken by an airllft and venturi water dredge equipped wtth a fine mesh tray. All 
digging procedures w1ll be supervised by divlng archaeologISts well experienced In 
deallng wtth 17th Centtny wooden hull structures and cultural material. All artifacts 
w1ll be documented in-situ uSIng standardized archaeological data forms which will 
be completed prior to their recovery (see Appendix E). Each boat captain w1ll keep a 
full record of each day's activities. Archaeological assIStants will work with project 
archaeologiSts to record bottom artifact provenience using base line offsets, 
trIlaterations, grids and photogrammetIy. ArtIfact data forms w1ll be completed under 
the supervision of the Archaeological Director. All artifact data forms w1ll go to the 
SHPO at the end of each month as part of the periodic reports. StabU!zation artifact 
data forms will be completed by the conservator as artifacts arrive In the lab / storage 
fac!lity (Dorrell. 1989). 

Conservation processes may Involve preparation of the artifacts In situ before 
they are raISed ; first-aid treatment to stabU!ze their conditions on exposure to air and 
finally, detailed laboratory treatment to preselVe them (See HamUton, 1976; Pearson, 
1987). Depending on the nature of the matertal being treated, the processes used may 
vary from simple and short treatments to procedures using electrolysIS or complex 
chemical treatments (NI'HP, 1987). 

ArtIfact stabU!zation IS a task for well-trained professionals and w1ll require a 
well equipped conservation laboratorywtth facilities to handle all the matertals which 
will be encountered on the wreck site. Lab fac!l!ties have been leased from Roberto S. 
Cruz at 470 West Soledad Avenue InAgana. ThIS w1ll provide adequate and secure lab 
space for the initial phase of the proj ect. A larger fac!l!ty w1ll be acquired when It 
becomes necessary. ThIS stage of the project will also be Ideal for University 
assIStance. The tlme estimate for Phase IT IS difficult depending on the conditions of 
the wreckslte, (scatter, overburden etc). A mlnJmum of 2 to 3 years IS envisaged. 

4.10 RECORD COMPUtERIZATION. 

A Macintosh IT CI has been obtained to computerize project data. ThIS system 
contalns five megabytes of RAM ; 105 megabytes of hard diSk ; a laser printer; color 
scanner; and colorVDU suitable for CAD/CAM processing. The CAD system w1ll be 
used for three dimensional arch1tecturalline drawings, site plans, wreckslte recon­
struction and magnetometer anomaly scatter patterns (Coleman, 1987). 

All artifact descrlptlve and contextual data taken from the site and laboratory 
forms w1ll be computerized Into coded inventories to provide a comprehensive cross­
Indexed record ofall excavated obJects (RtchardsandRyan, 1985). Thesystemw1llalso 
tnclude word-processing and desk top publIShing capab!l!tles which will be used for 
report production and other similar tasks. The computerw1ll also be used to compUe 
and store project administrative records. See Appendix E for the computer data forms 
which w1ll be used to record data on site and In the Lab. A Flow Chart demonstrating 
the recording process for artifacts IS shown on page 46. 

4.11 ARTIFACT INVENTORY SYSTEM (AlS). 

The concept of the system Is built on having a single main record for each Item 
In the catalogue with several sub-records l!nked to thIS to cover different aspects of 
the laboratory treatment or information concerning the Item. 1111s may be shown 
diagrammatically as : 
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IMAGES ITEM MASTER LABORATORY 
SUB-RECORD RECORD SUB-RECORD 

mSTORICAL 
DATA 

SUB-RECORD 

The Maclntosh software we are uSing allows us to Unk as many sub-records 
as we llke to a master record. We therefore have great flexibility available In recordlng 
data for any individual Item. It Is possible. for InStance. to Unk a number of Images 
of an Item to Its master record. These could be a pen and Ink sketch of a similar Item 
from another site. a color slide of the Item In situ underwater. a black and white 
photograph of the Item before conservation and a color photograph of the restored 
Item. In designing the system. It has been decided to have a sub-record for Laboratoxy 
details. one for historical data pertaining to the Item. and an Images sub-record. 

ITEM MASTER RECORD 

The master recoi'd for each Item will have the followlng fields : 

ArtIfact tag number - this will Identify each object. Where artifacts 
have been tagged as a group. they will be 
given an individual number that Incorporates 
the orlglnal tag number i.e. 12345/16 Is 
IndMdualltem no 16 In a group orlglnally 
tagged as artifact no 12345. 

Description - a full description of the Item. 

Date recovered - the dated removed from the site. 

Site location - In a code which describes Site zone. area. 
excavation unit and spit. 

Weight - weight In pounds and ounces (If applicable) 

Dimensions - size In feet and Inches etc (If objects are 
complex a sketch shoWIng size. etc. will be 
Included In the Images sub-record for the Item). 

Date to Lab - the dated moved to the Laboratoxy for 
treatment 

Date from Lab - date returned from treatment. 

Current Location - row and shelf where located In the artifact 
storage facility; or safety deposit box number; 
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or other location description (Includlng the 
laboratory) as appropIiate. 

Date disposed of - date the item was sold. transferred etc. 

Disposal Method - record how the Item was disposed of I.e. sale. 
auction. donation. division to GovGaum etc. 

Comments - provision for any information of special 
Interest which should be known about 
the Item Involved. 

The master record will also have a number of titled Icon~ ~n It. These will represent 
the Images. laboratory and history sub-records which are available for the particular 
item. They will be accessed by placing the mouse pointer on the Icon for the particular 
sub-record wanted and cl1cldng the mouse button. ThIs will cause the sub-record to 
be displayed. A return icon on each sub-record will bring the user back to the same 
master record. 

IMAGES SUB-RECORD. 

A video camera can be connected to the Macintosh computer. and with a 
suitable program. used to record digitized color images. We Intend to use this 
capability to record images of artifacts for use In the Inventory. We also have a scanner 
which will record black and white or color images of draWIngs. sketches. photographs 
etc and this will be used as another Input device for images. 

Where we have many examples of common items such as musket balls or ships 
nails etc. we will record one representative image only for these and link all master 
records to the one image: However. if a particular common item has some special 
marking or feature which warrants It. then we will record an image of this particular 
Item. 

The software has no Umltation on the number of images that may be linked to 
one master record. ThIs Is a feature that gives us a large degree of flexibility. It would 
be possible with any special and significant objects. to link images of other slmllar 
artifacts from comparative assemblages to assist In the study of these Items. 

We also Intend to make highly detailed drawingS of any Items of particular 
sJgnlftcance ustng the AutoCAD system we are purchasing. WhIle this system Is 
Intended primarily for Project mapping tasks. It does have the ability to produce highly 
detailed. three-dimensional engineering drawings. This feature will enable us to 
graphically record our most significant Items. call up an Item's image on a large color 
screen and rotate it through three dimensions. The system can also print such a 
drawing on a color plotter. 

LABORATORY SUB-RECORD. 

ThIs will record some of the most important information held about Project 
artifacts. The Lab record will record full details of all treatment a particular artifact 
receives to stabilize. conserve and restore it including any first aid treatment given 
onsltc to allow Its recovery. Apart from date and dimension fields. the laboratory 
record will be free format. to allow the technicians maximum flexibility In recording 
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the details of the large number of dllIerent processes used In the treatment of a vartety 
of artifacts. 

The sub-record will not be l1mited to one card per master record. As with the 
Images sub-record. there Is no llm1tation on the number of laboratory cards which 
maybe llnked toone master record. ifnecessary. a number of lab cards maybe needed 
for one master record If the item concerned goes through a number of Involved and 
complex conservation processes. However. the software we have chosen to record our 
Inventory gives us the flexibility to handle such situations. 

HISTORY SUB-RECORD. 

The final sub-record which will be part of the artifact Inventory Is a History 
Card. The purpose of this Is to record historical data which Is particularly Unked to 
the Inventory Item. It will essentially be In a format which has the following fields : 

Date - the date the remarks were raised agalnst the item. 

Reference - book and page number. archives and legajo. publication 
data etc. 

Comment - description of the historical aspect which Is relevant to 
the artifact. 

As with the other sub-records. we are able to raise more than one history card 
for any particular artifact where this Is necessary. In addltion. we could link an Image 
of the historical reference concerned. by scanning the part of the relevant document 
. If this was thought desirable. 

PROJECT PHOTOGRAPHIC REGISTER. 

This has been set to control and record data on all photography generated by 
the Project. An example cards from the Register Is In Appendlx E. A register record Is 
raised for each photograph. color slide or video tape which Is given a catalogue 
number. Each Item Is marked with Its number. date. copyright data and Is stored In 
number order. 

The regtster card for each Item has the following fields: 

Number - six digit catalogue number prefixed with the year 
for qUick reference to the year the shot was taken. 

Date - date the item was shot. 

Photo Type - records If the Item Is a slide. print. video etc. 

Category - deScribes the project activity or If the shot Is of an 
historic site. project venue etc. 

Site Co-ordinates 
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Captlon - gives a hlghly detalled descriptlon of what the Item 
depicts. 

Technical data 
- describes the type of camera. lenses. Ughtlng. film 

and settings used to produce the Image. 

Photographer 

Comment 

- names the photographer who took the Item. 

- used to record any Informatlon which may be needed 
about the partlcular shot (I.e. date and number of 
copies made and who they were distributed to. etc). 

The retrieval features of the software used to record the Photo Register allow 
for each record to be accessed by Its catalogue number or by any word or phrase used 
on the card. Therefore. we are able to recall photography by project actlvlty. by site 
locatlon. by date. by people named In captlons. and by historic site. This has been put 
In operatlon for all photography taken since the Project commenced In early Janumy 
1991 and Is working well. 

PROJECT DATA FORMS. 

Examples of the Project data forms. to be used during fieldwork and In the 
laboratory to collect the raw data for Input to the computer. are contained InAppendix 
E. These Include: 

1. Dally Boat Log. 

2. Dive Log. 

3. Archaeological Log. 

4. ArtIfact Data Sheet. 

5. Stabilizatlon Lab Sheet. 

6. ConsCIVatlon Lab Sheet. 

The raw data will be consolidated from various Project sources and entered 
Into the system dally from the above data sheets, or as needed for Items being 
processed In the laboratory. There will also be Input to the master Inventory from 
research sources as Informatlon Is gathered from various archives and historical 
document libraries by contract researches. The exact nature of this Is hard to quantJIY 
so each case will be treated individually. A diagram of the data Inputs Is on page 40. 
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PROJECT DATA FLOW 

ARTIFACT 
DATA-SHEET 
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ARCHAEOLOGICAL - ENVIRONMENTAL &HIPWRECK MODEL 
( After Mathewson. 1991 ) 

Nature of MapplDg ShipBoard 
Depollits Procedures Activity Data 

Artlfact Contextual Excellent 
assemblage artifact 
stabilized by rock provenience 
ballast. hull determlned by 
structure. grid mapping. 
underlying artifact 
over-burden. trIlateration. 
in-situ artifacts photo mosaic. 
provide video recording. 
non-random IndMdual artifact 
dlstributiuon recording. 
pattern reflecting 
human behavior 
In different 
shipboard activity 
areas. 

Scattered artifact Contextual Marginal 
depOSition derived artifact 
from the break-up provenience 
of vessels determlned by 
following their base line surveys. 
stnklngand artifact cluster 
progressive recording. 
break-up under 
prevailing local 
hydrological 
conditions. 
Precise contextual 
data Is 
unavatlable but 
useful relative 
spatial 
relationships can 
be determlned. 
Some random 
associations can 
be determlned for 
certain categories. 

Continual artifact Contextual Poor to non 
redepoSition In artifact existent 
shallow In-shore provenience 
waters by storms determlned by 
and long-shore base line surveys, 
currents. artifact clusters 
Environmental recording. 
conditions 
produce random 
distribution 
pattern. 
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PrImary Deposits : in-situ artifacts directJy associated with wooden hull 
structures, major rock ballast concentrations, and/or 
cannon and anchors marking the Original position of 
the shipwreck. 

Secondary DepOSits : Derived artifacts, transported by near off-shore 
oceanographic variables (wind, waves, & currents) 
within a short time followtng the slnklng of the vessel. 

Tertiary Deposits : Derived artifacts which are continually redeposited In 
the normal eroslon-scdlmentatton cycle of coastal 
geologlcal processes. 
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5.0 RESEARCH CONCERNS 

5.1 INTRODUCTION. 

Human mlgratlon and settlement In the Pac1ftc has long been a matter of great 
hlstortcallnterest. It has fascinated and tnsplred debate among scholars and laymen 
alike ever since Magellan's first landfall on Guam In 1521 (Bellwood., 1982). Many 
theoretlcal and practlcal Issues have been dlscussed through the years by archae­
ologists. etlmologlsts and lIngulsts who have attempted to solve many of the mystertes 
Involving the people of the Pacific (See Holmes. 1981). 

Although much st1ll needs to be learned about the trans-Pacific mlgratlons 
through Melanesia, Micronesia and Polynesia, one thing has become very clear: a 
sophlstlcated maritlme technology was essential before the indigenous peoples of 
Ocean1a. could have reached out to the many comers of the world's largest ocean. 
Navlgatlng over vast dlstances necessitated a unique knowledge of watercraft, winds 
and currents never achieved to such an extent by pre-Industrial sodety (See FInney, 
1979). 

Much Is known about the manner In which the native peoples of the Pacific 
adapted thetr cultures to the maritlme envtronment surrounding them. Their skill as 
andent mariners has been well documented by scholars who carefully have studied 
different aspects of thetr cultural hlstory (Hornell. 1936). 

But comparatively Uttle anthropologically Is known about the early European 
exploratlon and marltlme voyages In the Pacific over 250 years before Captain Cook's 
first voyage of dlscovery. We know more about the maritlme cultures onsland peoples 
than we do of the European seafarers who followed them. (See CIw1e 1977 :and King 
andParlcer 1984). 

Apart from the cultural tldblts gleaned from written records scattered In 
different archives around the world, relatively Uttle anthropologlcallnformatlon has 
been compUed about early European voyaging across the Pacific (Cutler. 1930 ; 
Lubbock. 1933, 1946). MarIne archaeolOgical fieldwork and research on the physical 
remnants of this maritlme enterprise - namely the ships used by European seafarers 
constitutes a major new sub-dJscipUne of anthropology which has only Just begun to 
be developed In Pac1ftc RIm countries. 

The cultural meaning of the maritlme system of the "ManUa galleon" which 
dominated commerdal trade between the Ortent and the Amertcas from 1565 to 1815 
Is Uttle understood The hlstortcal framework provided on the Manila galleon by Duro 
(1893), Schurz (1939) and a few others have produced an Invaluable backdrop from 
which to view cultural adaptatlons European seafarers had to make In order to 
successfully adjust to llfe under canvas for months at a tlme (See PhllUps. 1986). 

Many questlonsabout the ManUa galleon mlght be posed about the cultural and 
technological adaptatlons which were necessary to make annual 8000 mUe trans­
Pacific crossings between ManUa In the Philippines and Acapulco on the west coast 
of Mexico. Now that sdentlflc archaeological techniques are available to carefully 
excavate underwater shipwreckrematns, a whole new avenue of research has opened 
up. Nowhere Is there a better opportunity to Investlgate the cultural meaning of the 
ManUa galleon trade than on the submerged rematns of Nuestra Senora del Pilar . 

The scientlflc excavation of thls shipwreck will be focused on answering four 
general questions concerning the flW:ln an effort to learn more about ManUagalleons 
and the Pacific trade : 

1. What ship building techniques and maritlme technology 
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were necessary for successful trans-Pac11lc voyages? 

2. What cultural adaptations were made to adjust to l1fe under sall for 
months at a time? 

3. What cultural effect did the shipwreck have on the 
indigenous Chamorro communities? 

4. What possible commercial Impact did the loss of the vessel have on 
the Spanish and Chinese economies? 

5.2 HISTORICAL SIGNIFICANCE 

The wreck of the fIIlI;[ has a very considerable historical slgnlficance. The 
Investlgation of Its remains will be the first time scientific excavations have examined 
a westwards saJling Manila galleon. The only other such shipwreck. which has been 
examined Is the Concepcion which went down In 1638 off Salpan on an eastwards 
crossing from Manlla to Acapulco. The work In 1988, carr1ed out by Bill Mathers has 
successfully recovered a tanta.llzlng artifact assemblage which provides a glimpse of 
what a Manila galleon can provide In terms of historical and culturallnstghts of this 
period. Archaeological data and operational detaJIs about the Concepcion project are 
at present unavaJlable. Discussions with Mathers and his crew members as well as 
a review of artifact photographs and line drawings suggests a wide range of artifacts 
particularly ceramics and jewelry. The only published account of this site to date 
appears In National Geographic Magazine, September 1990. Archaeological data from 
the fIIlI;[ Site will be used to compare with the Concepcion Site In an effort to explain 
the different events surrounding the sinking of these two galleons and the effect on 
trade pattern difference between Eastward and Westward salling galleons. 

The broad historical stgnlflcance of the fIIlI;[ can only be measured In term of the 
Spanish penetration of the Pac11lc and the economic Impact that had on global trade 
and economic development (Braude!. 1981: CurtIs, 1984). 

An effort will be made to determine how accurate the historical accounts about 
the filii: are In comparisons to the archaeological data recorded from the physical 
remains on the site. A ~or research objective Is to investigate the cultural 
relatlonshtps betweenEuropean ships arrtvtng In Guam and the indigenous Chamorro 
communities. A shipwreck off Pago Bay Is thought by Bob Marx to be that of the 
Manila Galleon. Nueslra Senora de Buen Ylale.lost In 1754. A local Catholic church 
has a similar name which Is remembered by an annual festival put on each year by 
the church. Does this represent an earlier association between this assumed 
shipwreck and the local catholic community known to have existed In Pago Bay 
around 17507 The existence ofBuen Yljije oifPago Bay sOO needs to be confirmed as 
no documentation has ever come to light to verify this claim. Research by MaIjorie G. 
Drtver indicates that the Site Is a three masted brigantine which sank In a typhoon on 
14 November, 1860. The Site Is known to have been salvaged shortly after Its sinking. 
More recently scattered finds are reported to have been recovered over the years In 
modem salvage efforts and along the beach, particularly after bad storms. 

One of the most interesting research aspects of this project will be the 
comparisons of archaeological data agatnst the historical backdrop concerning the 
relationship of the Manila Galleon trade and the local Guam community researched 
byMaIjorie G. Driverdurtngtheyearsfrom 1674- 1694(Drlver, 19~. ProfessorDrtver's 
research efforts at MARC have provided Invaluable information on this period of 
Guam's history including an account of the filii: sinking. Drtver's archival evidence 
has indicated that several different types of cargo traditionally brought to Guam by 
Manila Galleons : 
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SltuadO : Funds drawn as a subsidy from the Viceregal Treasury 
of Mexico which was shipped In the form of sliver currency or 
clothing. These funds comprised the salaries for the sargento mayor. 
governor adelantado and commandant of the Presidio. payroll for 
the Infantry and the missionary stipends. 
Socorro: In addition to the monetary support an allotment of everyday 

necessities such as soap. wine. 110ur. tools. textiles. thread and 
cording. copper and steel sheeting. Iron. domestic animals. seeds etc 
went to the soldiers and missionaries. Every day Items of a personal. 
religious and teaching nature were far more Important to the activities 
of the Jesuit missiOnaries than the currency. 
8oletos : Cargo bundies were placed on board for eligible Spaniards 
wtshlng to ship their personal belongtngs. ThIs cargo space. allocated 
and sold In Manila for 125 pesos. could bring a total value of 1500 
to 2000 pesos In trade. Spanlsh born sons (Penlnsuiores) and their 
Amertcan born coustns (Criollos) sa1IIng as afiluent. well-placed 
government or religious officlals. mlIltary officers. civil servants. 
or ordinary soldiers. settlers and merchants all acquired as much of 
their own cargo spaces as possible to seek as great a profit as they 
could within the well established galleon trade system. 

Archaeological documentation of these dlfferent types of cargo wIlll1esh out the 
arch1va1 evidence prev1ouslycomplled by MajOrle G. Driver and complemented by over 
600 pages of documentation concerning the contents of the fila[ located In the Ar­
chives of the Indies. (See Appendlx F) Detailed Ilsts of ships tools and supplies. 
mlIltary supplies. religious equipment. mediCine chest contents and food prOVISions 
along with 91 names of the sa1IIng crew provides an tnvaIuable background from 
which to Interpret archaeological rematns found on the seabed. Not only will this 
Interdisclpllnary study of the filar artifacts provide Invaluable new anthropological 
and histor1callnslghts Into this per10d of Chamorro history. but It will also represent 
a good test of archaeological methodology involving historical per10d sites (See Repetti. 
1941.1971). 

The archaeological research of the ~wreck will speclftcally focus on five 
major components of the site: 

1. the hull. rtggtng and assoclated architectural features; 

2. the rock ballast; 

3. the vessel's supplies. eqUipment and armaments ; 

4. the cargo ; and 

5. the personal possessions of the crew and passengers. 

The physlcallntegrlty of the shipwreck rematns and the overall distribution of 
the cultural material on the seabed will greatly Influence how much artIfactuai data 
can be recovered (See Green. 1973.1975; Wilces. 1971). Judging from what Is Imown 
about the events surrounding the slnklng of the vessel and the environmental 
conditions of the suspected site location. It Is anticipated that the main part of the 
shipwreck could be relatively well preserved beneath 60 foot water depths. 

After slipping off Cocos reef. fllal filled with water and sank with the lower hull 
still virtually Intact. She settled Into 25-30 feet of water where the vessel's rematns 
were most probably destroyed by the first typhoons to occur after she sank. Hollows 
In the coral hard pan filled with sand and coral rubble would have tended to preserve 
burled metalllc and ceramic rematns. WhIle several major typhoons. starting In 1693. 
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and an earthquake should have caused severe damage to the sunken hull structure. 
it IS pOSSIble that some of the lower hull with the keel. keelson. floors and lowerframes 
up to the tum of the bilge might st1ll be articulated together with much of the vessel's 
heavy cargo and supplJes packed on top of rack ballast. However. as the sIte IS tn such 
a high energy zone It IS problematical that any slgnlflcant hull fragments would have 
survived. The survival of the upper superstructure of the vessel with Its associated 
personal effects of the shlp's officers. crew and passengers IS not consIdered a high 
probability (See Mathewson. 1977.1986). 

IS.S mSTORICAL SALVAGE ACCOUNTS 

ContemporaJ}' accounts of salvage activities on sunken vessels tn antiquIty can 
provide Important clues about the vessel not obtatnable elsewhere (Lyon. 1976). They 
provide first hand tnformatlon concemtng the location and layout of the wrecks. ThIS 
usually IS the best source for hydrographIc tnformatlonsuch as water depth. currents. 
tides and overburden necessaIy to reconstruct the events surrounding the stnktng 
and break-up of the vessel. Ftrst hand accounts of past salvage activities also provide 
a general pIcture of what passengers and cargo were on board at the time of the 
sInking ThIS tnformatlon IS particularly Important when there IS no documented 
manifest or shlp's papers (Mathewson. 1981.1991). 

By compartng the lISts of salvaged material agatnst the known manifest of a 
treasure galleon. a good Idea can be obtatned of how much royal and prtvate cargo was 
recovered. and how much artIfactual material remaIns on the sIte. Anchors. cannon 
and other ship supplJes recorded tn the salvage accounts can also be compared to 
what was known to have been aboard as lISted In subsldlaIy documentation such as 
shlp's papers. contracts and law suIts. However. salvage accounts are not much help 
tn estimating how much contraband and personal eifectsmlghtrematn on awreckslte 
centuries after Its sinking. As these Items were either smuggled on board the vessel 
or packed among the prtvate possessIons of the crew and passengers. no official 
records exISt making It impoSSIble to know the content of the material Involved. 

A close comparison between archaeological evidence and historical documen­
tation suggests that the amount of contraband on SpanISh galleons durtng the 17th 
centurym!ghtrun as high as 19% of the total officlal cargo be\ngshlpped (Lyon. 1976). 
In the case ofboth 1622 SpanISh treasure galleons. Nueslra Senora de Atocha and 
Santa Margarita. archaeologlcal evidence when compared to historical documenta­
tion clearly Indlcated several things (see FIg 1 & FIg 2 below). 

1. The majority of the gold bars. bIts. dIScs and chatn found on both 1622 
sItes was contraband. As very lJttle was llsted on the manifest It Is 
impossIble to know how much rematns on the sItes. 

2. The loose emeralds were also clearly smuggled onboard. The high grade 
muzo stones were hidden tn the personal effects of the senior shlp's 
officers and affiuent passengers quartered tn the stern castle. while the 
low grade light colored emeralds were all found up forward tn the fore 

castle area where Junior officers and crew were accommodated. As with 
all contraband It IS impossIble to know how many of these or different 
grades of emeralds remain on the Atocha sIte. 

3. The officIal accounts of the 1626-31 salvage activities on the ~ 
Marprtta sIte Indicate that 19% of the 40 1 silver tngots recovered were 
not regIStered on the manifest Modem salvage has produced a good 
number of contraband silver ingots. 

4. Silver cotns were smuggled aboard tn great quantity. 
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5. Personal jewelry was not required to be llsted on the shJp's manifest 
although silver plate was. 

6. Although gold coins were not listed on the shJps' manifests, 171 were 

recovered. These coins were from the personal effects of the passengers 
and senior ships officers. 

FIG 1 - ATOCUA RECOVERIES 

Recorded Salvaged Modem Eetlmated 
Items In Antlqllity Salvage RemaInIng 

SUverColns 155,875 c3,000 161 ,863 ? 

Recorded Salvaged Modem Eet1mated 
Items In Antlqllity Salvage Remaining 

Silver Ingots 1,038 2 969 67 
Gold BuWon 125 pieces 0 164 ? 

weighing 
3588 Troy (11;. 

Gold Chain 2 0 43 ? 
Gold Coins 0 0 III 8 
Emeralds (Muzo) 0 0 886 ? 
Emeralds (U) 0 0 1545 ? 
Copper Ingots 582 0 619 ? 
Bronze Cannon 20 0 10 10 
Anchors 6 0 3 3 

Note: The estlmatlon of remaining materfal excludes 19% contraband. 

FIG 2 - SANTA MARGARITA RECOVERIES 

Recorded Salvaged Modem Eet1mated 
Items In Antlqllity Salvage Remaining 

Silver Coins 123,274 72,305 13,845 37.124 
SUver Ingots 493 401 18 74 
SUver Biscuits 0 0 4 ? 
Gold BuWon 34 pieces 12 63 ? 

weIghIng 
1,488 Troy (11;. 

Gold Chain 0 0 50 ? 
Gold Coins 0 0 60 8 
Copper Ingots 199 146 31 22 
Bronze Cannon 18 12 2 4 
Anchors 6 1 5 0 

Note : The estimation of remaining materfal excludes 19% contraband. 

Although the large galleons of the treasure fleets such as the Capltana and 
Almlranta were !mown to cany the Royal treasure. It was not uncommon for other 
smaller vesseIs to cany the KIng's gold and sUver cargo as well. The site that has 
produced the most gold artifacts from the 1715 Spanish Plate fleet 01I the Flonda coast 
is the widely scattered remains of a small New Spain vessel believed to be the patache. 
Nuestra Senora de las Nieves (Mathewson , 19841... The cargo manifests only indicated 
that she carned 44,000 pesos In coined sUverwith no mention at all of gold cargo. Yet 
over 5,000 gold coins of the Royal treasure have been recovered. Although a Patacbe 
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was a small reconnalssancevessei used as a fleet tender. theywere considered usually 
the most maneuverable shlps afloat and could easily lransport large quantities of 
valuable cargo. While the 1715 TIerra FInne manifests are Incomplete. 83.290 pesos 
de oro were oflldally listed as being loaded onto 3 of the six vessels whlch have been 
archaeologlcally IdenUfted. ThIs Is equivalent to about 13.515 avoirdupoIS ounces of 
gold. It IS not known from the manifest how much gold was being smuggled on these 
vessels or how much was being can1ed by the other ships In the fleet. Smuggled gold 
no doubt could have been found anywhere secretly hldden In any of these shlps. 
Salvage records of the material recovered In 1716 olIthe CapUana of the TIerra Finne 
shlps indicated a box marked as pharmaceutical supplies yielded contraband gold 
amounting to 14 gold discs. 10 gold pieces. 3 gold chains and 720 doubloons. 

When reviewing contemporary salvage concerning the fIlaLslte. It IS Important 
to keep several things In mind. Salvage efforts were almost always concentrated on 
first rescuing the Royal treasure being shipped for the KIng. A close second was the 
private treasure and the shlp's guns. particularly If they were made of bronze. Bronze 
guns belonging to the KIng were always hlgh1y prized. Iron cannon and anchors were 
also given high priority In any salvage effort. Relatively little time was spent on 
recovering the type of material archaeologlsts are Interested In using to reconstruct 
the cultural hIStory of a site. Shlpwrecks reported to have been salvaged In antiquity 
stili contain a large amount of material of great archaeologlcallnterest. (Mathewson. 
Nd-ll. 

Early salvage efforts undertaken centurtes ago were usually not very effective In 
recovering heavy cargo from the orIop deck In the lower hull once It filled with water. 
The bulk of the material was salvaged by free divers. No matter what experience free 
divers had breath holding. there were always serious problems In recovering goods In 
conditions where currents and bad visibility made diving beyond 40 feet margtnaI at 
best. Such depths. even If the free divers were very experienced. made practical 
salvage almost impossible (Mathewson. Nd 21. 

Written accounts of early salvage efforts must be carefully evaluated as a true 
report of what was actually recovered. Contemporary accounts may have been 
exaggerated to satisfy Government offidals. partlcu1arly where they were answerable 
to the KIng for the recovery of Roya1 treasure and shlpboard artI11ery. On the other 
hand. corrupt ofIlcIaIs would tend to under report what was recovered so that they 
could keep as much as they could for themselves. 

5.4 ARCHAEOLOGICAL METHODOLOGY 

The following guidelines summarize the methods and techniques which will 
guide the sdenUftc underwater excavation and artifact mapping In all phases of the 
operation. When a SHARP mapping unit IS deployed. electronic mapping POints will 
be recorded by the Trlsponders. (See Appendix BI The artifact lab will be prepared to 
stabilize cultural materla1 by the end of Phase I. Underwater mapping data points will 
provide a frame of reference for grIdding 01I the enUre site. Base-line olIsets. 
trIlateration. photo grid mapping and video mosaics will provide provenience data 
including stratigraphic and sedimentary data. 

1. SITE SURVEY. Survey operators will establish a means of plotting and 
charting clusters of submerged cultural materla1 to establish and record the location 
of all finds. The datum point of the site survey will be fixed with a Global Positioning 
System (See Appendix BI. Detailed mapping within the site will then be done with the 
SHARPS system which theoretically plots locations to an accuracy of 0.2 meters. 
Beach Marker Datums/POsition FIndIng TransmIt stations or electronic pOSItiOning 
equipment will be established as required. 

2. DATA RECORDS. Each boat captain will be responsible to perform the 
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followfng tasks : 

a Determine the position of the boat with the GPS. 

b. Plot the resulting readings on a base map. 

c. Use a standard coordinate system to record and describe 
location of artifacts and bottom features. 

d. Use a numbered artifact tagging system which will allow 
Identification and provenience of all recovered artifacts to be 
maintained. 

e. Use a log book system which will prOVIde an accurate record of 
boat location. operational actlv1ties and artifacts recovered by 
tag number and location together with other useful Information. 

The Archaeological Director and the Side-scan and Magnetometer Operators will 
conduct a workshop at the beginning of the survey operations to Instruct crew 
members tn these tasks and will be further avaJlable throughout the project season 
to Instruct new personnel as required. 

3. RECORDING OF SURVEY AREAS. All survey areas will be mapped by 
electronJc position finding equipment To ensure accuracy of recordtng search area 
locations. survey boats are to operate thelrGPS systems In continuous mode. This will 
cause the equipment to update Its pOSition fNery 3 seconds so that the boats current 
position fix will be shown at all times. Search area feature Identification will be 
recorded on large scale base maps and will be Identified with a unique two letter 
abbrev1ation of the boat's name followed by consecutive numbers for each search area 
begtnnJng at the start of the season and concluding at the end of the season. 

In the log. brief description and tag numbers of all artifacts recovered will be 
recorded for each search area so that the tag number Is sufficient to determine the 
provenience of any artifact Represenlative and all unusual search area profiles will 
be recorded notlngthe general order and thickness ofrecognlUlble sediments and the 
location of artifacts or other useful Information. Any Interpretations of stratification 
or association which mfght be useful tn understanding the process of artifact scatter 
and depOSition will be noted. 

A Global Positioning System (GPS) Is betng used to establJsh spec1ftc "loci" on 
the site during the predlsturbance remote sensing survey being conducted over a ten 
square mile area The accuracy and precision of this system has been callbrated with 
the Coast Guard tower on Cocos Island. Readings have been found to be extremely 
accurate (well within ten meters within the overall ten square mile survey area). This 
accuracy Is more than enough for a Phase I Survey. The 800 foot baseline to be fuJly 
extended to another 800 feet In the "canyon" area has been established from a datum 
which will be surveyed tn with a theodolite to within IOem accuracy from the Coast 
Guard tower on Cocos Island. The tower appears on all local maps and charts. It will 
be used as a temporary bench mark to tie tn the 500 meter baseline on the site. All 
excavation units. archaeological features. and cultural deposits will be mapped In::. 
~ by off-sets and trilateration measurements from the baseline. Grids and photo 
mosaic mapping frames will provide state-of-the-art U/W recording for CAD/CAM 
computerised 3-dlmenslonal perspective archaeological plans and drawings. 

4. LARGE NON-8TRUCTURAL ARTIFACTS. Large objects like cannons and 
anchors will be tagged. left tn place on the bottom and their location recorded so that 
they may serve as mapping and datum references tn future work. Cannons. anchors. 
wood structure and other large objects will not be removed from the site unless 
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trariSfer. storage ana staIlmzation faCilities are avanable. 

II. STRUCTURAL REMAINS AND MAJOR ARTJlI'ACT CWSTERS. Because 
structural remains and major artifact clusters have more Important association than 
scattered material. greater care Is required In recording provenience. Structural 
remains will be photographed where possible. and mapped at 1 :50 scale on base maps 
to show position of wooden structural members. spikes and other artifacts as well as 
deta1ls of construction If visible (See Rule. 1989). Maps will be tied to the standard 
coordinate system and datums and U/W buoys marking mapping reference points on 
the bottom. The high energy depositional characteristics of the site make It highly 
unlikely that any large articulated hull structures will be found. Archaeological 
investigations Indicate that the wooden lower hull structure has been badly broken 
up by the sea action and typhoons. Anywooden remains In water depths up to 60 feet 
are expected to be very fragmented. If large articulated hull tlmbers are found at 
deeper depths. they will be studied in-situ and no efforts will be made to recover them 
unless full conservation facilities and a long term preservation plan to deal with them 
have been developed In partnership with Gov. Guam. 

6. ARTIFACT TAGGING. All artifacts removed from the seabed will be mapped 
in-situ and tagged before being placed In containers and/or bags. No artifacts will be 
recovered In Phase II untll a safe. secure stabilization repOSitory has been establlshed 
on shore. All recovered artifacts will be tagged IndMdually or as a group having the 
same provenience. Anchors and cannon recorded and left on the bottom will also be 
tagged. Tags will be plastic with permanent imprinted numbers and affixed to artifacts 
by copper or stainless steel wire or nylon cord. 

Forsmallordelicatearttfactsthe1agmaybeplacedlnthesamesealedprotecttve 
container as the arttfact. Large objects will be IndMdually tagged. Small finds will be 
IndMdually tagged. Common occurring objects such as pottery sherds. spikes. barrel 
hoop fragments. musket balls or lead sheettng might be bagged as a group and 
assigned a single tag number If they are from the same context. Bags will be of 
sufficient strength that they will not tear or break In handling or rot In storage before 
processing. Cloth Is recommended. 

7. ARTIFACT BANDING. Artifacts may be dMded Into the following categortes 
; large objects. such as anchors. cannon and hull structure ; small encrusted o~ects 
(E.O:s) ; small unidentified encrusted objects; and Identl1led small finds ; and unique 
arttfacts. After tagging and recording. arttfacts In each category will be treated as 
follows : 

a. Large OQJects. These will be left In situ on site untll wet storage 
facilities are available. Once removed. they should be handled 
so as to mtnJmIze damage and should be kept moist. They must 
not be allowed to remain out of the water more than three days. 

b. Encrusted Objects. All E.O·s must be kept moist. while onboard 
and In transit to the storage and processing laboratory. Ballast 
stones and encrustation may be separated from E.O·s If their 
removal will facilitate handling and not break the E.O. E.O·s will 
not be broken open on board; Instead they will be processed on 
shore at the storage and laboratory facility where they can be 
X-rayed If necessary. 

c. Small FInds. This Includes such Items as pottery sherds. spikes. 
barrel hoop fragments. musket balls and lead sheettng. These 
may be bagged as a group from each search area or excavation 
unit. If Iron Is Included. the bags or objects will be kept moist. 

d. Unique Artifacts. These will be assigned individual tags. unless they 

11.0 RBSBARCB COI'fCZRlllJ PAGE 118 



ARCIIAIIOLOGICAL II: BIIITORlCAL IKVB8TIGATlOII' PROPOIIAL 

are clusters of coins, and placed In individual small plastic bags 
or protective Jars to prevent damage. Unique objects w1ll be placed 
In a safe, secure storage area Immediately following thelr recovery. 

8. ARTIFACTPROCE88INGAND 8TABILIZATION. All artifacts recovered from 
the site are to be registered Immediately In the artifact processing and stabilization 
shore factl1ty. 111is factl1ty shall have storage and processing capabtltty and w1ll 
provide sufficIent security to ensure the protection of all artifacts. In addition to the 
routine processing of small finds, E.O.'s and other artifacts needing stabilization, all 
unique artifacts w1ll be photographed with the tag number and provenience data 
recorded on the back of the photo prior to the object being conveyed to a safe storage. 
At least two of these photographs w1ll be prepared: one for the Project Director and 
one for the SHPO. Ftnal records, artifact overlay maps and inventories of Identified 
artifacts w1ll be rued with the SHPO at the end of each month's excavation. Copies of 
all field records w1ll be maintained at this factl1ty during the excavation season. Log 
sheet copies of site operations, along with artifact photographs, w1ll remain on rue for 
review at any time by the SHPO. 

9. ARTIFACT CONSERVATION. All fragUe and unique artifacts of specIal 
Interest w1ll be given priority for conservation and/ or restoration. Interesting en­
crusted objects should be X-rayed and preserved as soon as pOSSible after recovery. 
The conservation laboratory staff and the SHPO's ofilce will cooperate closely In 
establishing priOrities for all stablllzaUon and conservation actMties. 

10. DIVER SAFETY. Sptnnlng shafts, high vacuum suction Intakes w1ll be 
caged while divers are In the water. Dive flags w1ll be displayed and standard dive 
safety precautions wll1 be followed under supervision of a Dive Master. The Dive 
Master wll1 assume control of all dtvtng actMties to assure that safe procedures are 
followed at all times. 

12. REPORTING REglJIREMENTS. Monthly reports will be made available to 
the SHPO. Copies of professional papers, popular articles and manuscripts resulting 
from data derived from excavation activities will be provided to the SHPO. Annual 
preilmlnary site reports wll1 be prepared In order to factl1tate preparation of the final 
site report and popular publlcatlons. Monthly reports In all phases of the operation 
wll1 be viewed as preilmlnary reports to the final publlcation. Theywll1 contain among 
other things a complete list and description of all major finds recovered togetherwlth 
an overall map of their hOrizontal and stratigraphic distribution pattern. in-situ 
photographs ofmaJor clusters wll1 also be Included as part of the narrative describing 
the overall operatlon.All archaeological and hlstorlcal dataontheflliltand other Guam 
wreck sites w1ll be freely exchanged with the SHPO. 

5 .5 EXCAVATION EQUIPMENT. 

Shipwreckremalns w1ll be excavated In water depths from 30 to 80 feet with alr­
llftlng equipment and injection water dredges. The digging operations w1ll be con­
stantly monitored and controlled underwater within the area being excavated by a 
member of the archaeologist staff to Insure that artifacts are not removed out of 
context before they are recorded. All digging operations wll1 be undertaken In sand and 
rubble on top of fosstllzed coral hardpan formed during a Pleistocene period oflower 
sea level. No excavations w1ll endanger modem day coral reef systems of benthiC 
communities (See Figs 1,2.3, and 4 on pages 67 to 70). 

5.6 COMPARATIVE STUDIES. 

N.S. del PIlar should contribute significantly to the study of Spanish material 
culture of the last half of the 17th century. Deagan (1988) has provided a 
comprehenslve cultural back drop to the Spanish colonial artifacts ofF1orlda and the 
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Caribbean (1500-1800) which can be used In a comparative study. SlmlIarIy pub­
llshed archaeological data from other historic shipwrecks around the world will 
provide an Invaluable temporai and cultural comparative context In which to Interpret 
the data recovered form the ElIiu: site (see Table below) : 

COMPARATIVE ARCHAEOLOGICAL COLLECTIONS 

DATE VESSEL CULTURAL CONTEXT LOCATION PUBLICATION 

1554 SanYl Marta Spanish Treasure F10la Padre Island Arnold & 
!k Il:(g[ & saJIlng from Veracruz Texas coast Wedell. 1978 
2 others to Spain Olds. 1976 

1588 Girona. Spaolsh Armada Coasts of Stenult. 1972 
Trtnl!lll!l Ireland. MarUn.1974 
Vikn~m, Scotland. Wlgoall. 1982 
&4othe", England. F1anagan.l988 

1622 riUSltli. Spanish Treasure F10la F10rtda Keys Lyon. 1976. 
SenQm sI~ salltog from Havana to 1982. 1988 
&ochll & Spain Mathewson. 
§m!il 1977.1986 

MarW1ta. 

1629 BatavlII VOC Dutch East Indlaman West Coast Green. 1975 
of AustralJa 

1641 NueStra Spanish galleon salltog North Coast Peterson. 1979 

Seng[lsl!; from Mexico to Spato of Dominican Earle. 1980 
Cs!D~g!;:12n RepubUc Grtsstns. 1980 

Borrell. 1983. 

1656 Vergukle VOC Dutch East Indlaman West Coast Green. 1973. 
Draeck of AustralJa 1977. 1983 

1690 li.§.!I§l PIlar Guam 

1697 §IID1Q. Portuguese galleon trading Kenya Coast Piercy. 1977. 
6DlQWQa In the Indtan Ocean. 1978. 

IiIIUlA-

1715 ~& Spantsh Treasure F10la East coast of Wagner & 
5othe",. salltog from Havana to F10rtda Taylor. 1966 

Spain. Clausen. 1965 
Skowronek, 

1982 
Burgess & 

Clausen. 1982 
Mathewson. 

1984. 1990. 

1724 Conde !Ie Spanish galleons sailing Northeast BorrelL 1983 
ToIQS3,. from Spato to the New coast of Peterson. 1979 
Nyestra World. Dominican 
~ngmd; Republic. 
Ql.lildlllune. 

1733 f,;lli<Dr!ID~ Spanish Treasure F10la F10rtda Keys Logan. 1977 
& 11 others salling from Havana to Meylach. 1978 

Spain. Skowronek, 
1982 
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1766 Nuestra EI Spanish Treasure ship 
COnstante saillng from Veracruz to 

Spain. 

5.7 ARTIl"ACT DESCRIPTIONS. 

Louisiana 
Coast of the 
Gulf of Mexico. 

Mathewson. 
1991. 

Pearson. 1981 

As the prtmaJy component of the archaeological record of any Site. artifacts are 
the essentlal tools archaeologists use to expla1n a wide variety of human behavtor 
contalned In that record (Schuyler. 1978). 'The survtvtng material remains provtdes the 
key for understanding many of the wider questlons archaeologtsts like to think about 
such as temporal fluctuatlons. contextual assoclatlons. functlonal explanatlon. 
cultural change and sociallnterpretatlon (See Bass. 1988; Henderson. 1986) (see 
Appendix D). But before artifacts can be used In conjunctlon with their cultural 
contexts to expla1n some of these phenomena. they must be described first In site 
specific terms. and secondly. In a wider regional context. Archaeological study of the 
~ assemblage will focus on provtdlng a framework for a descriptive study of 
different artifact categOries Includlng Informatlon on their date. cultural origin. 
physical characteristlcs and geographical dlstributlon. 'Ihls Is seen as a beginning 
step towards achlevtng a better understandlng of Spanish maritlme culture of the 
Pacific. 'The future utility of this study will be based on Its cultural context used by 
other archaeologtsts working on their own research problems. 

5.8 ANALYSIS OF SPECIFIC MATERIALS. 

POTI'ERY. 

All glazed and unglazed earthenware found on the site. will be sorted by type 
In the usual way. A typologIcal break down within types will occur when specific 
styllstlc/ decorative modes can be Identlfied.(I.e. Scrafttto ware or Puebla blue on 
blue.) Prevtously unknown wares will be described and typed by a normal classifica­
tion system. It Is expected that the sample SIZe of the pottery collectlon should be quite 
large. ThIs would allow for non-categorized samples of all types to be subj ected to more 
detailed testing. In order to attempt to ascertain the origin of the material. Tests may 
Include Chemical. Neutron Trace analysis or X-ray Dlffractlon Chromography. ThIs 
would serve to further trace the collectlon to Old World/New World. Oriental or local 
(intrusive) materials. 

GLASSWARE. 

All glass will be treated similarly to the pottery (I.e. In the conservatlon aspect 
and In the study aspect). 'tYPologIcal break down by type (I.e. green glass. clear glass. 
or other! would be the first stage. The next stage would be a further break down Into 
actual types (I.e. case gin. onion bottle tumbler. pane glass or ornamental glass). 
It would then be subjected to similar testing as the pottery. However. special pieces 
would be sent to the COrning Museum of Glass for amore In-depth historical and non­
destructlve technical analysis. 

IRON. 

Objects composed of ferrous materials will undergo standard conservatlon 
procedures of electrolytic reductlon and protectlve coatings. In order to minimize any 
future environmental damage (See MacLeod. 1987; 1989). Metallurgical analysis will 
be used on representative samples to ascertain the manufacturing techniques and the 
possible ortgtn of material. The use of one representatlve cross sectlon of the 
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assemblage will be held In perpetuity by the PIlaT Project for the projected museum. 
which will be produced to house and exhibit the finds from the PIlar. 

ORGANIC. 

Samples of all organic materials will be analyzed and studied. Wood samples 
from major ship Umbers will be studied In detail. There are no plans. at present. to 
recover major hull Umbers. If found. these will be mapped. measured and photo­
graphed In-situ No hull structures will be disassembled. 

BALLAST. 

All rock ballast will be examined uSing five ~or vartables: size. volume. 
density. rock type and spherlc1ty. Petrographic examination with binocular micro­
scope and thin sections will assist In tying together different rock types with the local 
geology of the Cavtte area In the of Manila. PhI1lpplnes (Ballast Analysis Study: PI1ar 
MSonffie) . 

1S.9 SHIP CONSTRUCTION. 

Very lillie Is lmown about the design and construction of Manila galleons. No 
archaeolOgical excavations have yet sclentlftca11y examined wooden remains of such 
a vessel. How these ships were bullt In the Philippines uSIng native woods indigenous 
workmanship. and locally made rope and Ironwork Is perhaps one of the most 
interesting questions surrounding the fIIiIulroJect (Blair andRobertson. 1903-1909). 

The PhI1lpplnes were very much a province of the Chinese Empire. The Chinese 
maintained a strong position In the co=erclal and industrial actMtles affecting the 
galleon trade (Sc1uuz. 1939). China was not only the prlnc1pal source of the galleon's 
eastward cargo, It was the source of much of the shlpbullding skills that went Into the 
construct1on of the Manila Galleons. To the Spanish In the New World, the galleon 
lmown as "Nao de China" (China Ship) implied much more thanJust a name. Inmany 
respects the galleons themselves were probably as much Chinese as they were 
Spanish. The Chinese technology and skilled workmanship that went Into bulldlng 
galleons In the Philippines to a great extent reflected ship-building techniques which 
long pre-dated the Spanish arrtvaIln SoutheastAsia. To what extent does the Chinese 
shlpbullding experttse Involved In the construction of the great ocean-golngJunks of 
the 14th and 15th centurteslnfluence 17th Centwygalleonconstruction ? (See Green 
andHruper1983; Green 1983a&b,1986;KetthandBuy, 1981; and Stanforth, 1986). 

Documentation clearly attests to the fact that galleons bullt In Cavtte relied 
heavily on local woods. Irons and lead from China and Japan, as well as cordage and 
sailcloth from local sources. The Iron foundry In Cavtte produced both ships cannon 
and anchors. 

To what extent will the shipwreck artifacts excavated from the PIlar site reflect 
Asiatic raw materials and workmanship ? How will Chinese Iron manufacturing 
techniques differ from Spanish pre-lndustrla1 metal working techniques? To what 
extent will Chinese worlananshlp be reflected by the architectural remains of the 
fIl.iIDi lower hull structure? A comparative study would be most interesting between 
the archaeological evidence found on the EIIiu: site with similar data available from the 
Chinese fleet of Kublal Khan lost off Japan (See Green In 711rockmorton 1987; Mozal, 
1982). 

Although the I!IW: contract for constructing the vessel In Cavtte In 1688 has not 
yet been located. a book entitled "Navegac1on Expeculative Y Practlca" written by 
Joseph Gonzalez Cabrera Bueno provtdes valuable insight Into how the Manila 
galleons were bullt. Dedicated In Manila on June 3 1733, and published a year later, 
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the navfgation Instruction manual Includes a chapter entitled "De Los Reglas Y 
madldos Para Fabricar Nevios ... ". This chapter provides a good desCription of 
Philippine shipbuUdIng around the time the fIW: was built. It provides actual ship­
Wright practices and a detailed description of the Important dlmenslons and propor­
tions of the maJor structural components of the ManUa Navio. ( See Appendlx F -2 ) 
This work Is on ftle In the MARC archives, University of Guam. It Is dMded Into five 
parts with a prologue and an Introduction written In 1970 by W. Michael Mathas. The 
document was translated In Guam by G. Ge1ver Anderson In 1985. 

The author of this book was a native of the Caruuy Islands who started his 
maritime career In 1701. A short time later he sailed to the Philippines where he 
became Involved with the ManUa galleons and the tIans-Pac1flc trade. He made the 
ManUa-Acapulco-ManUa voyage several times durtng which he became an experi­
enced navigator of the trans-PaClftc crossing. HIs work was more than just a 
theoretical treatise as It dealt with practical navigation between the Philippines, New 
Spain and the major ports of lncUa. China, and Japan. The chapter on shipbuilding 
Is seen as a practical hands-on guide about what was gOing on In the shipyards of 
Cavite. While In the Philippines Bueno rose to the post of AdmIral and PlIot Major of 
the ManUa galleons. HIs book was decUcated to the illustrious AdmIral Senor D. 
Fernando de Valdes YTamos, KnIght of the Ordeal of Santiago, Brtgadler of the Royal 
Army ofhis Majesty and of his court, Governor, and captain General of the Ph1Il1plne 
Islands, and PresIdent of his Royal Audenda and Chancery. 

The Bueno document provides excellent base-line architectural data which can 
be used to compare the structural information gleaned from the archaeolOgical 
remains of the ships wooden hull and rigging. By comparing the physical remains of 
the filii[ with the written descriptions of how a Manna galleon was supposed to have 
been built. about a generation after the sinking of the Ellar, new insights about 
shipbuilding techniques In the Pac1f1c will be revealed for the first time. The 
archaeological evidence concerning d1lIerences between the P1Iar constructions and 
the documentary evidence published In 1733 may represent evolutionary changes to 
shipbuUdlng practises which would be Important to document. 

11.10 MATERIAL CULTURE. 

The vessel not only contained Spanish American cargo. and Spanish-made 
merchand1se. but also products from other European countries as well. Moreover. 
orientalluxurtes which had ortglnally arrtved In Mexico from the eastward voyage of 
the ManUagalleon will also be represented as personal effects of the ship's officers and 
passengers. The cosmopolltan character of Mexico Cltywas described In the late 16th 
century as being where Spain and China meet and where Italy Is linked with Japan. 
The existence of a Chinese merchant community In Mexico City prior to 1600. clearly 
documents the Important role the ManUagalleon trade had In developing trans-Pac1flc 
commercial exchange with Spain. As the new commerdal orientation developed 
across the pac1flc throughout the 17th century. a corresponcUng change In trans­
Atlantic trade with Europe occurred. However there Is very Ilttle survtvtng physical 
evidence of this Chinese trade In Spain or In Mexico. The best place to look for such 
archaeological evidence Is on shipwrecks such as the sunken Spanish 1715 Treasure 
Fleet. (Mathewson - 1984) The fIIi[ excavation should ampl11Y the east-West trade 
connections of the 1690 period. 

11.11 CERAMIC QUESTIONS. 

The predominance of ceramics In Spanish colonlal mater1a1l1fe has long been 
recognized by archaeologists. (Goggin. 1960). HIspanic ceramics have been stucUed 
more Intensely than any other aspect of colonlal material culture. A great amount of 
effort has been made establishing the date of pottery "types" and thelrrole In reflecting 
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social attrtbutes In the archaeological record (Deagan. 1988). Much ofthts work has 
been centered on descr1blngvarletles ofHlspan1c ceramics that typically occur In New 
World land assemblages. Although some reference has been made to shipwreck 
evidence, much remains to be done before this source of ceramic data Is built Into an 
over all temporal/cultural framework (Mathewson. 1991). 

Study of the cecamlc data derived from the flliIr site might provide some new 
insights Into the followtng archaeological problems: 

1. How can studies of middle style Spanish olive Jars 
defined by Goggin In 1960 be used along with recent 
data from historic shipwrecks off FlOrida and the 
Caribbean to culturally and chronologically define 
the olive jar assemblage on the flla[? 

2. How can the ~ ceramic assemblage recovered from within a 
closed context better define the wide variety of unglazed 
course earthenwares which appear as ublqultous utllltarian 
vessels on 17th & 18th century Spanish colonial sites? 

The confusing classlficatlon terminology used to type these vessels 
on the basfs of past, form and/or functlon needs clarlftcatlon. 

3. A wide range oflead-giazed course earthenwares found on 
Spanish colOnial sites from the 16th to 19th century have 
remained undated with uncertain origins. The fIllu:: 
ceramic assemblage may help to clear up uncertainty 
concerning undefined wares excavated from land sites. 
It will provide tlghtly dated pottery ( pre 1690 ) which can 
be compared to archaeological land assemblages obtained In 
different chronological contexts from excavated sites on Guam 
and other areas of the Pacific. 

4. Although Old World Majolica "types" have been well 
defined, closer temporal periods for New World types 
from Mexico City, Pueblo, and Panama need to be more 
closely archaeologlcally examined during the 1650-1700 
period. The ElW: site might represent an excellent 

opportunity to compare the presence and absence of both 
Old World and New World Majolica types resulting In a much 
tighter temporal sequence than has been previously possible 
for the late 17th century. 

5. Cultural and temporal relatlonshlps need to be determined 
between Japanese, "Old 1marI" Porcelain (1660-1753 ) ; K' Hsi 

Chinese Porcelain 11662-1753) ; Chinese ImarI 
Porcelain (1700-1750 ) and other Asiatic wares commonly 
found on colonial land sites. Associated porcelain on the 
fl!m: might help to establish better correlatlons between 
these wares. ( See Appendix L ). 

6. Non-Hispanic European and Aslatlc ceramics including 
stonewares and celadon, have very rarely been studied 
within a tightly dated cultural context during the colonial 
period. Such a study on the film: collectlon would no doubt 
provide new insights to a whole host of new cultural 

questlons relevant to world trade during the late 17th century. 

Archaeological considerations of the Mexican and Spanlsh ceramics associated 
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with the 1690 fIlw: assemblage would be of great Interest as culturnl and historical 
reflections of commerClal exchange across the PaC1flc between the Valley of Mexico and 
Asiatic emporiums (Rosenberg, 1981). Mexico City was the most Important Spanish 
commercial center In the New World throughout the 17th centwy. Market demands 
for the best tablewares were met by local potters In Mexico City and nearby Pueblo 
where much oftheflne grade majolicas were made durtngthe 17th and 18th centuries. 

5,12 SILVER BULLION. 

Without a manifest It Is impossible to know how much of the fIlw: cargo con­
sisted of sUver Ingots. However, the study of treasure cargos on Spanish shipwrecks 
throughout the 17th century suggest It would be unusual If there were not a good 
number on board. Archaeological mapping and in-situ photographic documentation 
on the Atocha site has verlfled for the first time how and where the sUver Ingots were 
shipped on Spanish galleons of the period. ( Mathewson. Nd-l ) A close comparison 
of the Information concerning how the silver ingots were stored on the Atocha with 
what Is learned from the Pilar site should prOVIde a basis for determining whether or 
not a pattern Is determinable. 

The recovCty of sUver ingots from the fIlw: site w1ll provide new InSIghts to the 
maritime commerce and business transactions existing between the merchant 
communities of China and Spanish American colonies. Ingots containing merchant 
marks can prOVIde evidence of a business transaction not recorded anywhere else. 
Marks found onfllw: silver ingots can be compared to the hundreds of marks recorded 
from the Atocha assemblage for a comparative study of 17th centwy shipping 
patterns. (See Appendix D ) 

5.1S SILVER SPECIE. 

HIstorical documentation suggests that there may be well over 1.000,000 silver 
coins on board when the fIlw: sank. This Is more than was listed on the Atocha 
manifest In the treasure fleet salling from Havana to Spalnln 1622. Even though some 
sUver coins were salvaged soon after the vessel sank In 1690, there are no doubtedly 
great quantities remaining In the coin chests packed tightly together In the orlop cargo 
areas of the remaining lower hull structure. Archaeological evidence from the Atocha 
site indicates that each coin chest w1ll probably contain about 3,000 coins. Many of 
these coins w1ll have fused together formlng large coin conglomerates In the shape of 
the rectangular wooden chests which held them. Experience has shown that coins 
found on the InSIde of these silver conglomerates w1ll be beautlfu1ly preserved from 
chemical disintegration In the sea water. ( Mathewson. 1986) 

The numismatic study of the fIlw: assemblage w1ll represent the first time such 
a New World collection of Spanish colonial coinage will be analyzed In a tIans-PaC1flc 
context.lnformatlon gleaned from the coins w1ll provide new insights to the hisI.orlcal 
and technolOgical development of Spanish mints throughout their American colOnies. 
Newldeas concemlngworld trade and commercial transactions between the Americas 
and the Orient w1ll help to place Into perspective a better understanding 
of China's role In the world's economy durtng the late 17th centwy. 

The fIlw: sUver coin assemblage w1ll closely reflect many of the numismatic 
components documented In the archaeological study of over 110,000 coins from the 
1622 Atocha site. See Appendix D for comparative data which will be used to descrtbe 
and Interpret the 1690 fIlw: collection. 

5.14 GLASS. 

The study of Spanish glassware has been largely limited to ornamental pieces. 
or heirlooms In museums and prtvate collections. Very little archaeological attention 
has been given to the study of common utilitarian glasswares of the colonial period 
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( Deagan 19881. Comparatlvelyfew good examples ufthemore common Spanlsh forms 
such as bottles. vials. flasks. dr1nk1ng glasses. tumblers. and decanters have ever 
been studied. Most Spanish colonial sites have produced far more glassware from 
other European counb1es than they have from Spain. Although glasswares exported 
from Spain were thought to be superior. very few examples of ulltarlan glasswares 
made In Spain prior to 1700 have been reported archaeologlcally. Spanlsh glasswares 
have been conspicuous from their absence on shipwrecks pre-datlng the industrial 
Revolution. 

ExamInation of the flliu:slte should provide an opportunity to study some of the 
archaeolOgical questions concerning the presence and absence of glass of different 
ortglns ata time when utilltartanglass became more wide spread on colonial land sites 
throughout the Americas. interesting comparisons could be made with the colonial 
Williamsburg late 17th century glass collection and the glassware recovered from the 
submergence of Port Royal. Jamaica In 1692 (Hume. 1980 I. Another glass artifact 
which would be of great Interest on the flliIl would be beads widely used as personal 
decoration and trade Item through the Spanlsh colonial period. Important archaeo­
logical studies on the c1assJftcation of glass beads ( Deagan 1988 1 has laid aftrm basIS 
for further studies on late 17th century beads which might be found on the shipwreck 
In some quantity. 

The flrst glass beads described In any quantity In the PacIfIc were assOCiated 
with the GrUfon wreck (Goddio 1988 I. A comparative chronological study would help 
to establish for the flrst time a typological framework for the PacIfIc trade routes. 

lUIS MEXICAN GOLD SPECIE. 

The study of 1146 Mexican gold doubloons recovered from the 1715 Spanish 
treasure fleet off Florida has opened up a number of new research opportunities. Prior 
to the salvage of the wrecks beginning In 1963. many ColonialAmericann •• mlsmattsts 
had never seen a single gold coin specimen. Numismatic authorities specIalizing In 
New World Spanish COinage could largely only speculate about Mexican gold COinage 
pre-dating 1715. 

The avallab1llty of nnmlsmatlc data derMng from the on-going archaeological 
salvage actMtles of the 1715 shipwrecks over the last 25 years (Bw:gess • 1980 ; 
Mathewson. 19841 has made pOSSible. for the flrst time. descr1ptlve and analytical 
statistical analysIS on large coin assemblages. ThIs computer analysis by Dr Alan 
craig has produced a database which helped to determine severalrelatlonsh1ps which 
would have gone undetected If the Mexican gold doubloons were just examined 
IndMdually. USIng the State of Florida collection. Frances KeIth. former staffmember 
of the Bureau of Archaeological Research. FlOrida Department of State. successfully 
developed a classlflcatory system enabling her to d1stIngwsh many subtle differences 
In die vartations of the obverse shield and reverse cross (see Appendix D I. Her work 
has clearly demonstrated that there are a number of artistic variations that can be 
used to closely date a coin when there IS only a partial date or none at all- usually the 
case with coins of this period. 

Archaeological work on the fIIiu: site might help to answer several interesting 
numismatic problems presented by the Mexican gold coin assemblage from the 1715 
shipwreck sites. The following problems have been posed by craig. 1988 : 

1. What happened to the gold coin production In Mexico City 
mint from 1679 to a few years before the sailing of the 1715 
treasure fleet? Was It hoarded and SImply not released In 
any large numbers before the 1715 sa1lIngs ? CraIg has 
pointed out that If the coins had been released Into commerce 
"more specimens would have found their way Into the 
numismatic market and from there Into the collections where 
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Burzlo and others would have noticed them" . ( 1988: 48-49 ). 

2. Why was the rarest coin found on the 1115 sites ( the "Royal" 
Eight Escudo dated 1695) produced with such great skIJJ and 
then kept out of circulation for 20 years ? 

One possible explanation might be that the Mexican mint gold coins were 
siphoned off to feed the commerdal transactions linking the tran5-Paclflc trade 
between Mantla and Acapulco. We know that Mexico regulated an enormous amount 
of trade between the Spanish American colonies and the Orient. It Is very possible that 
many of the gold coins from this mint ended up on westward satlIng Mantla galleons 
and are now to be found In considerable numbers among the remains of shipwrecks 
such as the~. 

It IS inconceivable that gold coins which were minted to facilitate business 
transactlons and overseas commerce would have been purposely withheld from 
pubUc circulation. But as Craig has pointed out . If they had been In ctrculatlon. they 
would have been mentioned In documentation and surfaced back In Spain as other 
contemporary gold coinage did. Are the answers to thIS puzzle to be found beneath the 
waters of the Paclftc ? 

The excavation of the ~ site might help to solve the mystery of the "lost" 
Mexican gold coinage from the first strike In 1679 to 1690 when the ~ sank. The 
comparison of gold coins found on thIS site with the 1115 numismatic assemblage 
would go a long way towards refining numtsmatlc cJasslflcatlon of the old period while 
shedding some new light on worldwide commercJal transactions durtng the late 17th 
century. 

11.16 EXHIBmON. 

Marine archaeology In the United States has not yet emerged from the "Ivory 
Towers" of the academic community to become a socially Involved field of pubUc 
education (See Fagan. 1985). As a result of the growing need to Involve the pubUc. 
archaeologists are under Increased obligation to Inform not Just colleagues. but also 
the general pubUc of the results of their underwater research. The pubUc wants to 
know about shipwrecks and the objects recovered from them. In response to thIS need. 
a ~ exhibit will be set up with the follOWIng objects In mind : 

1. To set out for several audiences centered In Guam 
historical and archaeological events which come together 
In the wreck ; 

2. To constructlvely utilize the exhibit to communicate back 
to the Guamanian community the results of the shipwreck 
excavation. ThIs gathered data belongs to the pubUc as part 
of their cultural heritage. 

The most significant aspect of the exhibit from the perspective of the pubUc 
would be the focus of the trans-Pacific Spanish Mantla trade of the 17th century. It 
could provide a sodal and cultural reference POint and a form of communal memory 
of an Important historical period of the Pacific (See Hodder. 1987). 

An exhibit will be set up utfltzlng the data from the excavation, unique artifacts. 
and some of the slgnlftcantresults. The exhibit will be deSigned for ageneral audience. 
The approach will be an informative one. defining shipwrecks as archaeological 
resources. their stgntficance to SOdaI and sdentlfic research. and the kinds of 
information that shipwreck archaeology can yield (See Wuteborg. 1981). 

TeachJng materials and lesson plans (4-12) will be generated with assIStance 
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and guidance from University of Guam. New teaching components arising out of the 
PUar project can be Integrated Into a classroom curriculum under the supervision of 
Guam School Board educators. 

11.17 RESEARCH CENTER. 

Archtval and archaeolOgical research data compUed on the fllalslte will be used 
as a nucleus to develop a computerized data base on the 16th to 18th century and 
shJpwrecks throughout the Pacific. Research assoCIates at the University of Guam and 
MARC will be invited to assist In the buUdIng upon the data base for a comprehensive 
cultural and hJstorical study of the Manila Galleon trade. 

11.18 GOVERNMENT INVOLVEMENT. 

GovGuam will be actively Involved In all phases of the site and laboratory 
operations through aflnd provided by the Project. Monleswill be made available to the 
Department of Parks and Recreation to free up the serviCes ofVlcApril. Vic Torres. and 
John Salas. so they can partiCipate on a revolving basis as an Integral park of the 
archaeological team. They will offidaliy represent the Department of Parks and 
Recreation as active members In all data collection. site excavations. artifact stabl­
llzatIon and laboratory researeh. 
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6.0 REMOTE SENSING 

6.1 SURVEY INTRODUCTION 

The preltmlnary Investlgatlon to be conducted consists of an underwater 
archeoloJ!lca1 reconnaIssance survey of submeIJ!ed terrain In the vicinity of Cocos 
Island. 011' the southern tlp of the Island of Guam. 'the goal of this work Is to locate and 
map the extent and deposltlonal pattern of culturaI materials In the survey area. 

The followIng outllne describes the methodology to be employed In conducttng 
the survey. ThIs Includes a discussion of the equipment to be utll!zcd and the 
procedures to be followed during the field work. Subsequent to completlon of the field 
investIgatlon. a comprehensive 3naiys1s of the data compiled will be accompUshed and 
a technical report prepared and submitted. 

The Informatlon presented below Is organJzed Into five sectlons. The first 
provides background Informatlon relating to the project area. The second provides a 
brief overview of some aspects of Its culfural history. The third sectlon presents a 
predictlve model for the dIStribution of 17th century cultural materials In the survey 
area and the three hypotheses to be tested durIng the investIgation. The fourth part 
Is descrlptlon of the field survey methodology. 11le last sectlon describes the data 
analysis work and technical report preparation. 

6.2 BACKGROUND INFORMATION 

The area to be covered by this underwater archeolOJ!lca1 reconnatssance 
survey consists of submerged terrain off the southern end of Quam. The proposed 
survey will cover part of a larger territory that Is referred to as the ·proJect area. • The 
center of the project area Is rocated at the followIng pOSitlon : 

Latltude: 13 degrees. 15 minutes. 30 seconds North. 
Longitude: 144 degrees. 39 minutes. 0 seconds East. 

The outer boundary of the project area consists of a circle having a radius of 
three statute miles from the center poSitlon provided above. 

The project area Includes a vartety of underwater environmental zones (see 
FIgure 2 In the 4.7 Sectlon). These consist of lagoon. coral reef. forereef slope. and 
deepwater submarine slope. Water depthsvaryffum sea level to an approximate depth 
of 4.800 feet (800 fathoms). The iaIloon zone consists of the area Identified as ·Cocos 
Laaoon· In FIgure 1. The coral reef' zone consists of the area labelled ·Coral Reef" as 
wen as the seaward submerged terrain to a depth of 18 feet (3 fathoms). The forcreef 
slope Is defined for the purposes of this study as the underwater terrain extending 
from the depth of 18 feet (3 fathoms) to the depth of 300 feet (50 fathoms). The 
deepwatersubmarlnc slope Is deftnedforthe purposes of this study as the underwater 
terrain extending from the depth of300feet (50 fathoms) to the depth of4.800feet (80 0 
fathoms). 

nus reconnaissance survey will focus on selected portions of the total project 
area. The territory to be investigated In this survey consists of the submerged terrain 
within the proJectarea that extends from sealevel to the depth of300 feet (50 fathoms). 
The study Is be1ng I1m!ted to that portion of the project area because of the 
technologlcall1m!tatlons of the equipment to be ut!l!zed and the effectlve capabllitles 
of the procedures to be employed. At some future date. the remainder of the project 
area may be surveyed as well. However. any decISIon regarding that possibility w!l1 
need to consider the ftndln@ of the proposed reconnaissance survey covering the 
depths from sea level to 300" feet. 

The boundaries of the proposed reconnaIssance survey area are shown In 
FIgure lin the 2.3 Sectlon. As discussed above. It will cover submerged terrain In the 
vlctnlty of the Cocos Island and Lagoon reef system that extends to the 50 fathom 
depth contour. 

6.S CULTURAL B18TORY 
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The project area has a cultural background extendlng from the prehistortc 
pertod of Guam's Chamorro people, through the Spanish colonlal pertod to the 
present. Within that long pertod of time there are two major episodes of cultural 
activity that are likely to nave left matertal remainS that may be located durtng the 
proposed survey. Those two episodes are the shipwreck In 1690 of the ship Nyestra 
Senora de! Pilar de Saragoza and World War II. 

The location of the ~ shipwreck Is fairly well documented. Based on 
avaIlable information, It appears to have taken place In the vicinity of the center point 
of the project area In the aftermath of the initial wreck of the vessel, It Is probable that 
a combination of natural and cultural Influences resulted In the fragmentation of the 
ship and redistrtbutlon of Its parts. The major goal of this survey Is to locate and 
Identify the patterning of the remaining artIfiicts that would have been deposited as 
a consequence of that shipwreck. 

The other major episode of cultural activity that Is likely to have left matertais 
In the survey area Is "World War II (1941-1945). Durtng that war, the Island of Guam 
was subject to attack and capture by air, naval and milIt:aIy forces of Japan. After a 
pertod of Japanese occupation, It was also the object of attack and recapture by air, 
naval and milIt:aIy forces of the United States. It Is likely that cultural matertais 
associated with the 1941-1945 warfare activity are present In the SUlVey area also. 

6.4 PREDICTIVE MODEL 

Based on an analysis of natural environmental information and histortcal 
documentation, a predictive model has been developed for the patterning of cultural 
matertals associated with the wreck of the flhI[. ThIs predictive model may be pre­
sented as three hypotheses, which are as follows : 

1. The distrtbutlonal patterning of artifacts associated with 
the flIiu:...shlpwreck will reflect a greater Influence by 
natural environmental factors than cultural factors. 

2. The predominant environmental factors Influenctng the 
patterninl! of artIfactual remains would have been currents, 
waves ana storm activity durtng the pertod of June to 
December 1690. 

3. The distrtbutlonal patterninl! of artIfactual matertals will 
largeW reflect an Inverse relationship between the mass 
of Incflvldual objects versus distance from the ortglnal 
shipwreck location. 

The procedures to be followed In testing the hypotheses of the predictive model 
are presented In the next section. 

6.1S SURVEY METHODOLOGY 

An attempt will be made to Identify all magnetic anomalies over one gamma 
Allobjectswlll beldentlfted on the seabed without anymajordisturbance of the bottom 
deposits. Non Pilar artifacts will be plotted and left in-situ unless the SHPO wishes to 
have them recovered. 

As soon as a homogeneous artifact scatter pattern associated with the Pilar 
site can be Identlfted. a buffer zone can be established around the total perimeter of 
the site to avoid possible conflict with other activities off this part of Cocos Reef. 

Shoreline transit work and GPS data should be able to map out with some 
precision a total scatter pattern consisting of the PrImary, Secondary and Tertiary 
archaeological zones. 

When amagnetlc anomaly Is recorded a surface bUQywlllmarklts position and 
It co-ordinates wru-be determined by GPS and recorded. When a number of such 
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anomalles have been buoyed divers with metal detectors w1ll pinpoint them. Those 
that are covered In sand WIll be uncovered by hand fanning so that they can be 
Identt.fied. Only those artifacts thought to belong to the ElllILPeriod w1ll be recovered. 
They w1ll be recorded like any other artifact. Once the anomaly Ial"gets have been 
Identt.fied and plotted on the site map. the surface buoys w1ll be removed. 

The reconnaissance survey area has been divided Into three zones based on 
their predicted potential for containing cultural materials associated with the wreck 
of the £IIm:. These zones are defined as follows : 

1. High Probability 

2. Moderate Probability. and 

3. Low Probability. 

These zones are illustrated In Fig 1 on page 75. 

During the field survey. the work conducted In each of the three probability 
zones w1ll be allocated accordlng to their ranking. from hill:h to low. 11lis procedure Is 
being followed In order to ensure aJudicious economy of eJrort, so that limitations on 
time and fuIllilIll! are considered In determirllIll! the intensity of work withln the 
various parts of tlie survey area. The allocation of effort expended w1ll be determlned 
In consultation with surv~l~ct personnel and other concerned parties. Decisions 
will take Into account the a: Ie documentation concerning the loss of the fIIlu: and 
the project area's environmental characteriStIcs. 

The field operation personnel will be divided Into two teams. These are the 
survey boat team and the onshore navigation team. The survey boat tea:m will operate 
the remote sensing instrumentation during the field survey. The onshore navigation 
tea:m will provide guldance to the survey boat In order to malntaln Its course along the 
designated transect lines. 

The remote sensiIlj( instrumentation w1ll be operated from a boat suitable to 
serve as the equipment platform. It w1ll have sufficient work space to set up and 
operate the equipment utilJzed, and be equipped with an appropriate radio for 
communication with the onshore navigation party. 

The primaIy remote Senslng Instrument to be used Is a marine proton 
magnetometer. The magnetometer w1ll provide data relating to the presence or 
absence of ferrous cultural material such: as that normallY assoctated with sunken 
vessels and scattered shipwreck remalns. 

The survey vesse1 will also be equipped with a sonar depth recorder. It will be 
used to record the wa:ter depth and bathymetric contours. It w1ll also provide depth 
information for the location of magnetic anomaly Ial"gets detected by the proton 
magnetometer. 

The patterning of remote sensing survey ilnesw1ll be based on the archeological 
survey procedure known as "radial transect Interval sampling." This consists of a 
series oflincs (transects) that radia:te out from a point of origin (the onshore navigation 
station). The radial fan-like pattern of lines Is conftgured to provide coverage of the 
deSignated survey area. 

Navigational control will be provided by one or more onshore station locations 
where a surveyor's transit will be set up. The onshore station w1ll have a radio to 
provide voice communication with the survey vessel. The locatlon(s) for the onshore 
station will be determlned In the field at the beginning of the survey investigation. 

The standard field operations w1ll consist of the survey vessel proceeding along 
transect lines passing through the survey area. Each transect followed w1ll be a radilil 
line-of-Slght from the onshore nav\j(atlon station. Visual observation of the survey 
vessel's path along the designated line w1ll be malntalned with course corrections 
provided as necessary by radio. The degree Interval between transects w1ll be 
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detennJned from an assessment of field conditions at the beginning of the survey. 

Additional transect Ilnes will be swveyed by following topographical bottom 
contours. TakIng Into account conditions encountered In the field. these additional 
transects will consist of a series of Ilnes running parallel with the long axis of the reef 
system In the sUJVey area. They will utillze the natural configuration of the bottom as 
shown by the sonar depth recorder. to follow selected bathymetric contours of 
constant depth. 

It Is anticipated that initial transect Ilnes will be spaced no more than 20 
meters (60 feet) apart. A sufficient number of Ilnes will be run to ensure complete 
coverage of the high sensitivity sUJVey area Supplementary survey Ilnes at tighter 
spacings will be run as necessaxy to locate and/or pin-point magnetic anomaly 
targets. Targets detected will be assessed In the field. and may be temporarily marked 
wltli buoys oepending on the conditions encountered ( such as water depth and sea 
state) . 

For all anomaly targets discovered that are of potential slgntflcance. additional 
anomaly-specific magnetometer investigations will be made. These will compile 
further information concerninll maximum amplitude and configuration of those 
anomalies as well as water depths. Locations of potentially slgntficant anomalies will 
be recorded by means of croSS-sighUngs from onshore transit stations. As conditions 
dictate. visual and hands-on inspections of selected anomaly targets will be made by 
scuba divers deployed from the survey boat. 

Afieldjournal will be malntalned throughout the sUJVeywork. It will provide 
the basic recoid of the operations and Incorporate narrative desCriptions of the work 
and Its flncllngs on a dally basis. In addition. the magnetometer and sonar chart data 
records will be annotated durtng the survey and cross-referenced to the fteldjournal. 

6.6 DATA ANALYSIS 

The information compiled durtng the survey will be reviewed and correlated. 
Magnetometer chart records and dally journal entries concerning the magnetic 
anomalies discovered during the remote sensing survey will be a.naljzed . Locations 
of anomaly targets will be plotted on maps oithe survey area In addition. each 
anomaly will be descrtbed In detaD and evaluated In terms of Its potential cultural 
association and slgntficance (SeeAmo/d, 1981). The depth recorder chart records 
will be utilized to prepare bathymetric cross-sections of the survey area and to assess 
water depth and bottom topography at anomaly target locations. The anomaly maps 
and batJjymetric proftles wtllbe presented In the sUJVey's technical report. 

PrelimInary evaluations and Identiftcatlons for all cultural materials encoun­
tered In the survey area will be prepared (See KItIg. 1978). Levels of potential sig­
nificance. based on remote sensing data and diver Inspections. will be assII!Iled to 
each. If appropriate. archeolOl!lcal site sUJVey report forms will be completedTor any 
previously unreported archeological sites. 

6.7 MAGNETOMETER REPORT 

A technical report describing the conduct and flndiIlgs of the investigation will 
be prepared. It will contain a discussion of historic period cUltural developments and 
shipping patterns as they relate to the maritime history of the project area Also 
Includea will be a description of the history of the flliI[ shipwreck. 

The methodology of the field sUJVeywlll be described In the report. This will be 
followed by a descrtptlon and evaluation of the results. Preliminary interpretations of 
the potentlalslgnlftcance and Identity of any cultural materials and magnetic anomaly 
targets recorde<! durtng the field survey will also be presented. 

The concluding section of the report will contain an evaluation of the results 
of the field work In relationship to the research deslgn's predictive model and 
hypotheses. Recommendations concemlng the potential need for further archeological 
investigation of the survey area will also fie presented. 
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7.0 ARTIFACT HANDLING 

7.1 GENERAL. 

ArtIfacts will be mapped on the bottom and plotted on the site map at the end 
of each day_ Each major artifact will be recorded. described and photographed as part 
of the site Inventory which will be compiled at the end of each month. As the artifacts 
are cleaned. stabilized and photographed In the lab they will be Interpreted and 
written up In the overall horizontal and stratigraphic context of the site. 

No artifact recovery will be made until they can be adequately dealt with by an 
archaeolOgical staff member. 

No artifact recovery will be conducted without a tag and provenience data 
recorded at the time of excavation with full site documentation of Its contextual 
associations. 

All objects must be kept wet at all times immediately following their recovery 
from the bottom. 

An artifact tag must accompany each object continually from the recovery and 
transportation through the stabUization process. 

ArtIfact Inventory forms must be completed as soon as pOSSible following 
recovery. 

7.2 METAL OBJECTS. 

mONo All objects must be placed In artifact tanks immediately upon recovery. 
Large artifacts which cannot fit Into tanks must be kept wetted down on the boat until 
they can be removed to larger storage shore facUlties. All shell/ encrustation adhering 
to objects must be left alone. No attempt should be made to remove them. All objects 
In shore facUlties must be placed In 5% fresh water solution of sodium carbonate to 
retard rusting from oxidation. 

Sn.VER. All objects should be treated In the same way as Iron Objects. It Is. 
however. not necessary to place them In sodium carbonate aqueus solution. 

COPPER/BRONZE. Although objects disintegrate out of water much slower 
than Iron and silver. they must be kept wet Because of galvanic action between 
copper /tin/lead/zinc alloys. the metal can be very fragUe. 

PEW IER. All objects should be cleaned by soaking In a lye bath In enamel or 
glass containers. Badly corroded pewter can be very brittle and must be handled with 
care. 

LEAD. These objects can become very brittle under anaerobic conditions. They 
are usually much better preserved In an oxidizing environment They can generally be 
treated like other metals but should never be stored In contact with wood. 

GOLD. Made from an Inert metal. such objects do not react with seawater. They 
are least elIected of all metals. Occasionally. a CaC03 encrustation appears on 
surfaces. 

7.S CERAMICS. 

Salt crystallization can cause fabriC disintegration and surface flaking of glazes 
and post firing painted decorations. Pottery fired under low temperatures are 
particularly susceptible. All ceramics including stonewares and porcelain should be 
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kept l=ersed In fresh water prior to conservation treatment 

7.4 GLASS. 

Disintegration rate Is detennlned by: composition. PH and temperature of the 
depositional environment. Glass delamlnatlon causing Irrtdescent "onion skin" layers 
Is dlfficult to stabll1ze. No attempt should be made to remove them. These flaktng 
layers can sometimes be used to date the Objects. Badly flaking glass should be 
stabll1zed as quickly as possible with a surface sealant 

7.ISSTONE. 

Although It usually has the appearance of excellent stability. seawater and 
marine borers can cause considerable structural weakening depending upon Its 
mineral composition. 

7.6 ORGANIC MATTER. 

Leather. bone. rope. teeth. seeds. wood. textiles. Ivory. dyes and paper are the 
most common organlC substances found on shipwrecks. They are fragile and must be 
carefully treated at all times. In some tnstances. evaporation and air exposure can 
cause Irreparable damage In not much more than 30 seconds. All fragile organlC 
material must be recovered with an artifact tray by placing It under the object with 
some sediment matrix adhertng to It to provide stabilization. The more fragile material 
should be placed In polyethylene bags while stili underwater. 

7.7 COMPOSITE MATERIAL. 

Objects made of different types of material present the most difficult stabiliza­
tion and conservation processes. Stabilization treatment will depend upon profes­
sional advice on a case by case basis. 

7.Sl"lELD CONSERVATION. 

Throughout the project. an archaeological conservator will be available to help 
supeIVlse the recovery. transportation. storage and stablllzaUon of all artifacts. 
Professional services will be provided to assure the smooth running of a conservation 
program organlsed Into three separate components : 

1. Developing storage and stabilization on-shore facilities 
along with boat procedures to maximize field conservation 

of recovered artifacts; 

2. TraJntng local volunteers and university students as lab 
personnel for artifact stabilization. data recovery and 
Inventory descriptions; and 

3. Preparing for artifact conservation, exhibition and 
publication. 

Stabilization equipment and facilities for the field conservation laboratory will 
be set up where the operational headquarters will be located. All personnel Involved 
with handling artifacts and recordlng archaeological and environmental information 
will be briefed and tnstructed In the proper procedures by the conservator. Field 
laboratory staff volunteers. and the students at MARC and the Anthropology 
Department, Unlverslty of Guam will all receive basic tnstruction concernlng deposi­
tional environmental Variables affecting artifact disintegration. 
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England 
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County School Board InterdisdplinaJy curncu1um 
(4-12) and taught Teacher TralnIng Summer Institute. 
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Aqjunct Professor ,Florida Keys Co=unIty College: 
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ment of Maritime Social Studies curncu1a Involvtng 
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University of Ghana: OrganiZed interpretive museum 
exhibits and educational programs for school children 
and young adults. 

PUBLIC FORUMS CONVENED 

1989 (July 18 - 29) International Maritime Festival of the Americas: 
Shipwreck Conference; Coral Reef Symposium. 
Archaeological Workshops. 

1980 (Feb 29-Mar 2) Maritime Cultural Heritage of the FlOrida Keys: 
How Can It be Preserved for Future Generations? 
(NHMI) 

1980 (Feb 29-Mar 2) Nuts and Bolts of Oral HiStory (NHMI) 

1980 (Feb 15-18) National SCUBA Workshop: Sport Divers and Under-
water Archaeology (NHMI) 

1979 (Dec 7-9) Humanities and the Sea Workshop (NHMl) 

1979 (Nov 9-11) Coastal Zone Management Workshop (NHMl) 

1979 (Feb 16-19) Conference on Cultural Resource Management PoliCies 
and Procedures to Protect HistOriC Shipwrecks on 
the Outer Continental Shelf at Conference on 
Underwater Archaeology. (San Antonio. Tx) 

1977 (Nov 4-6) Conference on Florida HIstOriC Wreck Archaeology 
(Key West. Fl) 

1990 - Present 

1990 

1990 

1980 - 1987 

1978 - 1980 

1975 - 1977 

CURATORIAL EXPERIENCE 

Planned ''Heritage Adventure" park for MAST Academy. 
Dode County School Board. 

Museum consultant to Florida Keys Land and Sea Trust 
to develop Historic Shipwreck exhibits for Natural HIstory 
Museum of the FlOrida Keys. 

Director of ExhIbits and Museum Education for 
'Treasure of the Golden Galleons" hands-on exhibit for 
Great Exploration's Museum. St. Petersburg.FI. 

Organized and directed the conservation and exhibition 
of the Nuesrra Senora de Atocba and ~ Margarita 
artifact assemblage. 

Developed NHMI teaching museum. 

Developed administrative procedures and resource 
management strategies with the Manager of the Federal 
Antiquities Program. Office of Archaeology and 
Historic Preservation. U.S. Department of the 
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Interior. In an effort to maintain the archaeological 
Integrtty of the Nuestra Senora de Atocha wreck site 
and all artifacts recovered from It. 

1973 - 1977 Organized and directed curatorial services for the 
Atocha artifacts assemblage. 

1976 

1976 

1972 

Coordinated a publiC exhibition of the Atocha artifact 
assemblage In the Cape Coral Bank. Cape Coral. Fl 

Assisted In the organlzatlon of an exhibition of the 
Atocha artifact assemblage In Explorer's Hall. 
National Geographic SOCiety. Washington. D.C. 

Planned an archaeological - historical site museum as 
part of the restoration program for Old KJng's House. 
Spanish Town. Jamaica. 

FOREIGN TRAVEL 

Greenland and the CanadJanArctlc; Scandinavia and the Baltic; Western Europe and 
the Mediterranean; Soviet Union and the Black Sea; Turkey and the Balkans; Italyand 
the Adriatic; Crete and the Aegean; Ireland and the British Isles; North AfrIca and the 
Iberian Peninsula; West AfrIca and the Sudan; Cozumel and the Yucatan Peninsula; 
Cuba and the Antilles; Bahamas and the Caribbean; Guam. Hawaii and the Central 
Pacific; Egypt and the Red Sea. 

MAJOR PUBLICATIONS It MANUSCRIPTS 

NO-I Archaeological Investigations of a Spanish Galleon: 
Nuestra Senora de Atocha 
MS National Center for Shipwreck Research. 

NO-2 Footsteps In the Sea: Guide to the Maritime History 
of the Florida Keys 
Natural HIstory Museum of the FlOrida Keys 
(forthcoming) 

NO-3 A Guide to Marine Archaeology 
MS. National Center for Shipwreck Research. 

NO-4 Ba1Jast AnalysIs on the PI1ar site. A methodological study. 
The PI1ar Project Ud. Agana. Guam 
MSonffie. 

1991 Ships and Shipwrecks of the FlOrida Keys: Phase I 
Archaeological Survey off Islamorada. Florida. 
DHR. FlOrida Dept of State. Tallahassee. Fl. 

1989 (al International Maritime Festival of the Americas 
Program Seafarers Heritage Ubrary. Woodstock. Vt. 
and Key West. Fl. 

1989 (bl Columbus Chronicles 
National Center for Shipwreck Research. Ltd. 

1987 Seafarers Journal of Maritime Heritage Vol. I 
Seafarers Heritage Ubrary. Woodstock. Vl and 
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Key West. Fl. 

1986 Treasure of the Atocha; Pisces Books and Seafarers 
Heritage LibraI)' 

1984 Florida East Coast Shipwreck Project: Archaeological 
Reports Vol. I-IV Cobb Coin Co. Key West. Fl. 

1983 Archaeological Treasure: The Search for the Nuestra 
Senora de Atocha Seafarers Heritage LibraI)'. Woodstock. Vt 

and Key West. Fl 

1982 "Archaeology on St. Eustatlus: The Pompeii of the New World" 
Archaeology Vol. 35. No.2 (with Dethlefsen. Gluckman and 
Barka) 

1981 (al An inventory and Assessment of Historic Cultural Resources on 
the Outer Continental Shelf from Cape Hatteras North 
Carolina to Key West. FlOrida Bureau of Land Management. 
U.S. Department of the interior. Vol. m & IV (with other 
authors) under contract with ScIence Applications. inc. 

1981 (h) Shipwrecked 1622: The Lost Treasure of Philip IV 
catalogue for Queens Museum. New York (with Schneider and 
Lubowsky) 

1980 (al "Maritime Cultural Studies: Recent Developments from the 
FlOrida Keys." First FlOrida Maritime Heritage Conference. 
Tampa. March 

1980 (h) "Two Approaches to integrating Natural and Cultural Studies 
In the Florida Keys.· Association of interpretive Naturalists 
Conference. Cape Cod. Oct. 

1979 "A Preliminary Report on the HIStorical Archaeology and 
Cultural Resources of St. Eustatlus. Netherlands AntIlles.· 
Co-authored with Dethlefsen. Gluckman and Sarka (PrIvately 
circulated) 

1977 "Method and Theory In New World HIstoric Wreck Archaeology: 
HypothesIS Testing on the Site of Nueslra Senora de Atocha 
Marquesas Keys. Florida.· Unpublished thesIS In University 
of Mlchlgan microfilm IDe. 
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PRESENT ADDRESS: 

CURRICULUM VITAE 

David D. Moore 

PO Box 4577 
Key West. Florida 33041 USA 
3052943336 

PERMANENT ADDRESS: 

PERSONAL 

1130 Harris Street Ext 
Eden. North Carollna 27238 USA 
9196275607 

Born: Eden, North Carollna, March. 8, 1955 
Soc1al Sec No: 238 98 2754 
Marital Status: Single 

EDUCATION 

North Carollna State University 
Raleigh, North Carollna 
9/73 - 5/75 
Major: Engineering Operatlons No Degree 

University of North Caroitna at W1im1ngton 
W1im1ngton North Caroitna 
9-77 - 5-80 
Major: Envtronmental Studies (Speclalizatlon In Marine Science) 
BA Degree: 5/80 

East Caroitna Univcrstty ECU 
Greenville. North Caroitna 
8/81 - 5/83 
Minor: Coastal Marlnc Studies 
MA Degree In HIstory (Spec1al1zed Track In Maritime HIstory 
and Underwater Research) 

Thesis In Progress 

TItle: 1liE HENRIE'ITA MARIE; 
An Archaeological Study of a 17/ 18th Century Merchant Slaver 

PROFESSIONAL EMPLOYMENT 

10/85 - Present 

5/85 - 10/85 

6/83 - 10/84 

Field Archeologtst for Treasure Salvors Inc Key West, flOrida 
Dtrector of Archaeological Operatlons for Cobb Coin Co 
Inc Fort Pierce, FlOrida Project Dtrector for Cobb Coin Co Inc 
Key West, FlOrida. 

Field Archaeologtst for the florida D1v1slon of Archives, 
HIstory and Records Management, Bureau of Archaeological 
Research, Fort Pierce and Vera Beach, FlOrida. 

Field Archaeologtst for Cobb Coin Co Inc Key West and Fort 
Pierce, FlOrida 
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8/81 - 5/83 

8/80 - 8/81 

Research Associate and Graduate AssIstant for the Marttlme 
HIstory and Underwater Research Program. East Carolina 
University. 

ArchaeolOgical Technician and Environmental RevIew Officer 
for the North Carolina Division of Archives and History. 
Underwater Archaeology Branch. Fort Fisher. NC. 

PROFESSIONAL CONSULTING 

11/87 

1984 - Present 

1983 - Present 

6/87 

1/85 - 2/85 

FJELD EXPERIENCE 

ArchaeolOgical Consultant to the North Carolina Division of 
Archives and History. Underwater Archaeology Unit. Fort 
Fisher. NC. 

Archaeological Consultant to the Atlantic AllIance for 
Marttlme Heritage Conservation. Washington DC. 

Archaeological Consultant to Neptune Explorations. Inc. 
Islamorada. FlOrida Keys 

Archaeological Consultant to Pacific Sea Resources. Inc. 
Commonwealth of the Northern Mariana Islands. North 
Pacific. 

Archaeological Consultant to Shipwrecks. Inc. Pittsburgh. 
Pennsylvania. 

Edenton NC Harbor Survey (May/July 1980). remote sensing survey of harbor area 
and creeks In vicinity of colOnial port town. Assessment and excavation of two 
shipwreck sites. one tentatively Identified as the $ACRE CQEUR DE JESUS lca 1780) 
Jointly conducted by ECU's Marttlme History and Underwater Research Program 
IMHURP) and North Carollna's Underwater Archaeology Branch (NCUAB). 

PortFisherCulturalResourceSurvey(Ang1980)remotesenstngsurveyconducted 
offshore of Fort Fisher State HIstOriC Site In response to proposed revetment 
construction by US Army Corps of EngIneering. Survey conducted by NCUAB. 

Federal Arsenal Magnetometer Survey (Nov. 1980). terrestrial magnetometer 
survey conducted by NCUAB at the site of the FederalArsenaJ Ica 1840). Fayetteville. 
NC. 

NewBem RlverSurvey IJune/Ang 19S1) remote sensing survey of Trent and Neuse 
RIvers around New Pern. NC. Numerous sites recorded in areas shown historically to 
be high probability areas for submerged cultural resources. Conducted jointly by 
ECU's MHURP and NCUAB. 

Cape Lookout Shipwreck Survey (June/Aug 1982). remote sensing survey con­
ducted by ECU's MHURP and UCUAB in and around the area of Cape Lookout. 
Morehead City and the colOnial port of Beaufort. NC. Numerous sites located and 
several excavated and mapped in Cape Lookout Bight. 

Trantera Creek Project (Sept 1982). preliminary magnetometer reconnaissance 
conducted along the navigable length of Tranters Creek by a graduate survey team 
from ECU's MHURP resources dating back to the 18th Century. 

Yorktown Shipwreck Archaeological Project (Sept/Oct 1982). field project con 
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ducted by graduate team from ECU on the site of YO-88 one of numerous vessels 
scuttled by Lord Comwal1is at Yorktown, during theAmer1can Rcvolut1on. These sites, 
placed on the National Register of HIstoric Places In 19/3, afford archaeologISts 
excellent opportunity to research 18th century ship construction and associated 
cultural materIaL ThIs effort was the first to take place on the site ofYO-88 after a metal 
colIerdam was constructed to facilitate research withtn a controlled environment. 

Roanoke bland Magnetometer Survey (Nov 19S21 survey conducted by MHURP 
staII olIShallowbag Bag. Roanoke Island, NC In an elIort to locate cultural resources 
potentially associated with Sir Walter Raleigh's tnfamous and ill fated Lost Colony (ca 
15851. 

Babon Sailing Canoe Project (Nov 1982), Invest1gat1on designed to locate and 
recover material assodated with a 19th century salling canoe previously located In a 
salt marsh just north of Surf City. NC. 

Bloseom's Ferry Survey (Nov 1982),lnvestlgat1on and assessment of two previously 
located ferry sites (ca 1760 and 1800 respectively! In the Northeast Cape Fear River. 
NC. Both sites were measured. mapped. and scale models constructed to facilitate 
addlt10nal research. 

RENJUIITT~MARIE Project (June 1985-Presentl. a comprehensive archaeological 
and historical investigation undertaken durtngsalvage operations under the auspices 
of Cobb Coin Co . The Henrietta MarIe was an English merchant slaver that sank on 
New Ground Reef. FlOrida Keys (ca 17011. 

Florida East Cout Shipwreck Project (July 19S5-Present), a systematic surveY. 
excavation and mapping of numerous wreck sites from Sebastian to Jupiter lnlets for 
Cobb Coin Co and under the auspices of the state of FlOrida. Sites Include six 1715 
Spanlsh Plate Fleet wrecks. San Martin (Spanish ca 1618). Spring ofWbltbv (English. 
ca 1826) and miscellaneous others. 

1783 8pa1118h Plate Fleet Survey (Oct 1983/Pre8eDt) • an ongOing Independent 
research project carried out with Neptune Explorations. Inc. The structural remains 
of the San Pedro. Ell&rrI, EI Infante. and 195 Ires Puentes located along the upper 
and middle Florida Keys were recorded. mapped. and photographed. Assessments are 
being made for future investigations on these sites and others of the 1733 Fleet. 

ClTIOFYERACRQZ Project (Feb 1985). surveyed and mapped for Shipwrecks. Inc. 
the remains of a sali/steamer that foundered 01I Cape Canaveral. FlOrida (cal880). 

URCA DE rWA Project (May/Sept 1985). surveY. excavation. and structural in­
vestigation of the remains of one of the 1715 Spanish Plate Fleet Sites olIFort Pierce 
for the state of FlOrida. ThIs and other efforts have resulted In making the site a 
protected Martne Archaeological Preserve and an underwater park for sport divers. 

SAN JOSE IDvesdgation (Sept 19851. survey. excavation. and structural investiga­
tion of the remains of a 1733 Spanish Plate Fleet site 01I Plantat10n Key for the state 
of FlOrida resulting In a comprehensive site plan and photomosalc. 

AIOCBA Project tAprU 1985/Presentl. an ongoing research phase within a com­
mercial salvage operat1on primarily on the structural remains of the Spanish galleons 
NUESTRASENOBADEATOCHAand SANTAMABGARITAwhichsankolIthe Marquesas 
Keys. FlOrida In 1622. Research conducted for Treasure Salvors. Inc and Cobb Coin 
Co .. Inc. 

Key Larao National Marble Sanctuary Shipwreck Survey tApr and Sept 1986). 
surveys and archaeolOgical workshops conducted In the sanctuaxy on the ca. 1868 
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wreck site lmown as the RIGGING wreck.. Investlgatlons were under the auspices of 
the National Oceanographic and Atmospheric AdminIstration (NOAA). Marine Re­
sources Development Foundation at KobJlck Marine Centre and the Atlantic AllIance 
for Marttlme Heritage Conservation. 

Pacific Galleon Project (JUlIe 1987). an investigation and examination of two Manila 
galleon sites and their associated mateI1al In the Commonwealth of the Northern 
Mariana Islands for PaCIfIc Sea Resources. Inc. The SANTA MARGARITA sank olIRota 
ca 1601 and the NUESTRA SENORA OE CONCEPCION oII Salpan ca. 1638. 

TEACHING AND ACADEMIC EXPERIENCE 

Instructor. NewBcmRiver Survey (1981). field school sponsored by the NCUABAND 
ECU's MHURP and designed to olIer students an InterdlscipllnaJy introduction to the 
field ofmartUme archaeology. 

Graduate TeachlllgAsalstallt (Aug 1981/May 1982). Special Studies Program. Dept 
of History. East Carolina University. 

Graduate Research Asalatallt. Cape Lookout (NC) Shipwreck Survey 1982. field 
school conducted Jolntiy by the NCUAB and ECU's MHURP. 

IDstructor and SIte Supervisor (Apr/Sept 1986). Key Largo National Marine 
Sanctuary Shipwreck Survey and archaeological workshops under the auspices of 
NOAA, Marine Resource Development Foundation and the Atlantic Alliance for 
Maritime HeI1tage Conservation. 

Instructor (May 1987). Advanced Dive TraInIng Program (Shipwreck Archaeological 
Component) for the US AImy Corps of Engineers. FloI1da Keys Community College. 
Key West. FL. 

AlijuDct Instructor (Oct 1987/present). Marine Archaeology Program. FloI1da Keys 
Community College. Key West. FloI1da. Vanous workshops and courses including 
introduction to Marine Archaeology and the History of Ship Evolution. 

IDstructor (l984/Prescnt). vartous workshops held around the country under the 
auspices of the Atlantic AllIance for Maritime Heritage Conservation. 

OTHER PROFESSIONAL ACTIVITIES 

Member. Board of Directors. Key West Maritime HlstoI1cal SOciety. 

Member. Advisory Council for the Marine Archaeology Program. FloI1da 
Keys Community College. Key West. FloI1da 

ContI1buting EdItor. SEAFARERS - Journal of Maritime HeI1tage. 
Woodstock. Vermont. 

Consultant. Wildwood Crest HlstoI1cal Society - examination an 
assessment of possible structural remains of the bI1gantine NANCY 

located washing ashore at Wildwood Crest. New Jersey (1982/1983). 
The NANCY was destroyed In Old Turtle Gull Inlet dunng the 
Revolutionary War and was possibly the first vessel to fly the "Stars 
and StI1pes' in a foreign port. 

Volunteer. Salvage excavation of the 17th. 18th. and 19th century 
dwellings and fortiftcatlons at Glouster Point. Virginia under the 

auspices of the Commonwealth ofVlIglnia (Oct 1982). Operations 
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due to scheduled construction at the VIrglnla Institute of Manne 
Sc1ence. 

Consultant. USS MONITOR ExhIbit at the North Carolina Manne 
Resources Center. Bogue Banks. Photographs. diagrams. and 

artifacts on display from April to October 1982. 

SOCIETIES. CONFERENCES AND AFFILIATIONS 

lnstltute of Nautical Archaeology (INA) 
Society for HIstorical Archaeology (SHAll 

Conference on Underwater Archaeology (CUA) 
North Carolina Maritime Heritage Conference 
Society of Bead Researchers 
Port BovIsand Underwater Archaeology SympoSium (England) 
Key West Maritime HIstOrical Soc1ety 
Underwater Archaeology Symposium (Fort Lauderdale. FL) 
The North American Society for Oceanic HIstory (NASOH) 
The Maritime EconomiC HIstory Group 
Atlantic AllIance for Maritime Heritage Conservation 
Delta Sigma Phi Fraternity. North Carolina State University 
Phi Alpha Theta, HIstory Honor SoCiety. East Carolina University 

PRESENTATIONS. PUBLICATIONS AND RESEARCH PAPERS 

1981 An Archaeological Suryey and Evaluation at Fort Fisher State 
H1stortca! Site and VIcinity : survey report submitted to US Army 
Corps of Engineers. Wilmington DIstrict and on ftle with N.C. 
Division of Archives and HIstory co-authored with Funk. Sacchl. 
Erlandson. Lange. Lawrence. and Watts. 

1982 U.S.S. FLORIDA - A Histortcal and Archaeological Perspecttve : 
research paper submitted to ECU and on ftle with the NCDAH. 

1982 Submerged Cultural Resources Associated WJth B!ackbeani the 
PIrate : research paper submitted to ECU and on ftle with the NCDAH. 

1982 A Crttlcal Review of the Cape Lookout NatIonal Sea:sbore 
Management: research paper submitted to ECU and on ftle with the 
NCDAH and National Park Serv1ce. 

1983 The yorktown Cofferdam : Engineering Applications In Shipwreck 
Archaeoloav : research paper submitted to ECU and the VIrglnla 
HIstorical Landmarks C(lmmlsSlon and on ftle with the NCDAH. 

1983 A Prdtminary Remote SenSing Reconnaissance ofTr;mters Creek. 
North Carolina: a survey report submitted to the NCDAH and on ftle 
with ECU. 

1983 A Reoort of a Shipwreck Survey In the VIc1nlty of Cape Lookout. 
North Carolina : a field school survey report In progress. 

1984 
a paper 
Conservation Shipwreck Conference. Mateo. 

North Carolina. 

1984 The SAN MARIlN : Structural Analysis of an Early 17th Century 
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SpanIsh Nao : paper and underwater video (with Pat Cllne) presented 
to the 1st Atlantic Alllance for Marttlme HeI1tage ConseIVation 
Shipwreck Conference. Mateo. N.C. 

1984 Prellrninary. First. Second and Third Interim Report - Flonda East 
Coast Shipwreck Protect: reports submitted to the FloI1da Dlv1sion 
of Archives. HIstory and Records Management. co-authored with 
Mathewson. FlttlpalcU. Cllne Brantley. Elmore and others. 

1985 

Treasure Salvors. Inc and on me with FloI1da Division of 
Archives. HIstory and Records Management. 

1987 Het1tage In Wood: A Prellrnlnm Look at the structural Eyldence of 
the NUESI'RA SENORA DE ATOCHA : research paper presented to the 
SHA Conference on HlstoI1cal and Underwater Archaeology. 
Savannah. Georgia (Jan 1987). 

1987 '1he Archaeology of the SAN MARI1N : Prellrnlnary Study of the 
1618 HonduranAlm1rante'" SEAFARERS - Journal of Marttlme 
HeI1tage. Vol 1. Woodstock, Vermont. 

1987 '1he HENRIETIA MABIE - An Introduction to the FIrst Slaver 
StucUed In the New World.· SEAFARERS - Journal of Marttlme 
HeI1tage. Vol 1 • Woodstock. Vermont. 

1987 

Vermont. co-authored with John Hales. Biologist. 

1988 A Site Report and Ovenriew : Research Aspects Concerning the Wreck 
Site of the Slave Ship HENRIE'ITA MARIE ca 1699 : research paper 
presented to the SHA Conference on HlstoI1cal and Underwater 
Archaeology. Reno. Nevada (Jan 1988). 

1988 Research Aspects Concernlng the Site of an EngUsh Slave Ship -
HENRJE'ITA MARIE 1699 : research paper presented to the 12th 
Annual Underwater Archaeology Symposium at Fort Bovisand. 
Plymouth. England (March. 1988). 
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PHONE: 

S.I.N.: 

BORN: 

PROFESSION: 

Present Position; 
1987. January 

Previous Position; 
1985. August 

1985. December 

1986. July 

1979-84 

1964-79 

VITAE 

Walter Zacharchuk 
Post Office Box 4773 

Key West. Florida 33040 

Residence (305) 294- 6484 
Work (305) 294- 3336 

212-112-585 

July 21. 1935 - Kracow. Poland 

Underwater and Ship Arehaeologtst 

For "Mel Fisher Marltlme Heritage Society" 
Archaeologist and material culture research 
and conservation of artifacts from the sites 
of the "Santa Margarita" and "Ncustra Senora 
De Alocha" c 1622 . 
Incumbent Is also part-tlme Identlficatlon 
of structural components of both ships. 

Consultant on naval architecture to Resource 
Analyst. Inc. and Treasure Salvors. Inc. on 
the excavation/salvage of the ship. "Neustra 
Senora Pc Atocha" off Key West. F10rlda 
Responsible for data retrieval and translation 
of same Into drawing format. 

Consultant to the state of Delaware on 
excavation procedures to be used on the 
site of the oPe BBAAK". 

Archaeological consultant to the state of 
Delaware and private Investor on the salvage 
of the "De BRMK". 
Responsible for design of 1IftIng cradle and 
transfer of hull from barge to land where It 
was placed In holding tanks pending future 
treatment. 

Head. Underwater Research Ualson Officer. 
Parks. Canada. Archaeological Research 
Division. National HIstoric Parks and Sites 
Branch. 1600 Uverpool Court. Ottawa. Ontario 
KlA1G2. 
Responsible for developing. maintaining 
liaison with divers. diving institutions. 
Provincial and Federal Government Departments 
conducting or contracting diving operations. 
as well as other personnel and groups In 
related fields. 

Fifteen years as Head. Underwater Research. 
Archaeological Research Division. National 
HIstoriC Parks and Sites Branch 1600 Uverpool Court. 
Ottawa. Ontario KIA lG2 
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My career In Underwater Archaeology began In 1964. when I made a presenta­
tion to offidals of what Is now the National HIstoric Parks and Sites Branch of Parks 
Canada on the threat to and the Importance of preserving Canada's undeIWater 
archaeolOgical heritage. As a result, I was hired to set up an underwater unit and 
auxlllary faclllty for Parks Canada. In1tJally. I directed all the technical aspects. ( I.e. 
dMng safety. equipment design. construction, purchase and maintenance. artifact 
processing faclllties) and eventually took over direction of archaeological research as 
well. Above activity resulted In the creation of two ships museums of national 
Importance. 

Under my stewardship and the aegis ofPark's Canada. we have excavated two 
Shipwrecks of national historic slgnlftcance. I have acted as archaeological consultant 
to the UniversIty ofPennsyIvanla. Southern Methodist UniversIty. the Texas Antiquity 
CommIssIon. the State of Maine Historical CommIssIon and numerous private 
organizations which were undertaldng or consIdering underwater excavation of 
Shipwrecks or other submerged historic and prehistOriC sites. 

During this period Park's Canada Underwater Research Team surveyed over 
120 sItes such as HIstorical Dock Insta1lations, sItes adjacent to National HIstOriC and 
Natural Parks. however the majority were shipwreck sites which were endangered or 
of research Importance. 

Other ProfeB81onal Experience. 

Started diving commerc1ally In 1951. 
From then untJl 1964, I carried out 
numerous contracts for pollce, harbor 
authorities, shIpping agents. construction 
companies etc .. primarily In the areas 
of rescue and underwater demolltions and 
construction. Some of the highlights of this 
work are: 

- quantitative survey of pulp logs for 
Canadian Pulp and Paper Co .. which resulted 
In a $3 million dredge built as a result 
of my recommendations; 

- supervision for Uoyds of London of the 
salvage of a 24.000 ton vessel sunk In the 
shipping channel near Quebec CIty; 

- demolltion of vessel sunk In Montreal 
Harbor. a technically interesting problem 
because of the danger of using explosives 
In close proxlm1ty to other shipping 
and shore lnsta1latJons; 

- extensive safety traln1ng including St . 
John's Ambulance first ald. Red Cross CPR. 
hyperbaric chamber operations and Royal 
We Saving medal with bars; 

- consultant to the Boys Club of Canada on 
water safety ( Volunteer World); 

- served as underwater hull Inspector for 
J. R Weir Ltd .. Marine and industrial 
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Photography: 

Air Compressors: 

Hydraulics: 

Innovations: 

Englneer1ng. International DrMng Co .• 
and Uoyds of London; 

- held St. Lawrence Seaway pilot·s ticket 
for vessels up to 2.000 tons (1958-62). 

Photography & Macro-Photography. 

I won second prize In 1971: "Les ArtIsans 
du Bas St . Laurent" contest; and many of 
my photos have been used for illustration 
of popular and professlonal publications 
such as newspaper articles. the Beaver. 
National Geographic and The International 
Journal of Nautical Archaeology. etc. 

Operation and Service. 

High Pressure: Worthington. Mako (Bauer). 
RIx. Joy. Poseidon. Neruss. Etc . From 1.4 to 
24C.F.M. 

Pumps. Torque Generators. Motors. Valves. 
Power transfer. etc. 

- Following departmental approval and In 
conjunction with Parks Canada Engineer 
stair I initiated an $800.000 modification 
project to convert our field camp Into a 
artifacts treatment iaboratoIY and dump 
scow Into a unique self-sustained surface 
support base for or underwater archaeological 
excavations. After fourteen seasons the 
craft Is still service. 

- Fabricated new tools for use during re­
assemble of cross-section of an 18th­
centUIY frigate now on exhibit In 
Restlgouche P.Q. I was the architectural 
consultant of this project. 

- I designed. modified and! or fabricated 
many other tools for on-site recording 
of excavation and artifacts. 

- Conversion of existent machlnel)' Into 
an artifact processing apparatus. Received 
Suggestion Award. 

- Design and fabrication of "Venturi Jet 
Induction Dredge" for underwater excav­
tion. (Patented by Canadian Government) 

- Designed and fabricated "Down Thrusters" 
from avallable machinei)'. Units are 
used to rapidly remove large quantities 
of overburden. 
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PubUcationa: 

Hobbles: 

- Modlfted and fabricated IJghtweJght air 
lJfts for Increased efficiency and man­
oeuverabillty on underwater excavatlons. 

FIfteen publlcatlon In various inter­
national trade and professional journals. 

Woodworking 
Furniture Reproduction 
Pattern Making 
Nautical Accoutrements Reproductlons 
Ships models 
Internal CombustJon Engine - Gas & Diesel 

Membenbip In Professional AssoclatloD8: 

A1temate Education: 

- Society for HIstorical Archaeology U.S.A. 
- Canadian Sub-Commission for Maritlme 

History 
- Canadian Society for the Promotion of 

Nautical Research 
- North American Society for Oceanic H15tOIY 

Inc., U.S.A. 
- The Nelson Delta Research Corporation 
- Kendall Whaling Museum, U.S.A. 
- The Canadian Nautical Research Society 
- Seafarer Journal, Editorial Staff 
- Mel FiSher Maritlme Heritage Society 

My professional archaeolOgical tralnlng was peIfected under the tutorship of 
Park's Canada Archaeologist on Land Site Excavations. Since, I have excavated two 
land sites, Coteaux Landing Canal, the first canal In North America, over 700 feet In 
length and a shipwreck swvtvors habitation In Hudson Bay, Northwest Territory. 
Expertise and knowledge related to my profession and personal Interests In the field 
of underwater archaeology and artifact conservation were peIfected through seIf­
education and practical on the job experiences. Marine Archaeology and Underwater 
Excavatlons, both In exIStence as a field of research globally, only since 1961 c. I have 
functional knowledge ofhlstoric naval architecture and early Canadian hiStory. I have 
acquired thIS knowledge through related subject research. 

I have been awarded an honorary degree for research In underwater excavation 
and following contributions to materla1 culture research and understanding of 
shipping practlces during North America colonlzation perlod 

REFERENCES WlLL BE SUBMlTTED ON REQUEST 
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VITA 

COREY MALCOM 

EclUcatlOD: 

1981 New Castle Cluysler High School. New Castle. IN 

1985 B.A. Anthropology/Archaeology 
Indiana University. Bloomington. IN 

EmploymeDt: 

Sept 1988 - Present 

Mel Fisher Marttlme Heritage SOCiety Inc .• Key 
west. FL 

JanuaIy 1988-August 1988 

Pacific Sea Resources. Inc .• Salpan. CNMl 

May 1984 - December 1987 

Resource Analysts Inc .• Bloomlngton.IN / Key West.FL 

Fieldwork: 

1988 Excavation and data recovety at the site Nuestra 
Senora de La Concepcion. historic shipwreck. sank 
1638. Project Archaeologist with Amanda L. Crowdy. 

1986 Excavation and data recovery at the sites Nuestra 
Senora de Atocha and Santa Margartta. historic 
shipwrecks. sank In 1622. AssIs tant Archaeologist; 
Dr. John T. Derwin and R Duncan Mathewson. 
Supervtsors. 

Archaeological Test Excavations In Posey Co .• IN. 
Defined location of a Late Archaic/Early Woodland 
prehistoriC site. Project Archaeologist. 

Archaeological survey of two borrow pit locations 
In Fayette Co .• IN. Located an early 19th 
century settler's site. Project ArchaeologISt. 

ArchaeolOgical survey of a borrow pit location. 
Hendricks Co .• IN. Located a non-diagnoStic 
prehistoriC site. Proj ect Archaeologist. 

1985 Archaeological SPIvey of parcels within the 
Hoosier National Forest. IN. Located 43 historic 
and prehistoric sites. Assistant Archaeologist. 
John C. Claflin. supervisor. 

Archaeological survey of transmission line 
right -of- way. Floyd Co .• GA Located three 
prehistoriC sites. Project Archaeologist. 
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Archaeological survey of two parcels In Clermont. 
Co .. OH at thc Wm. H. ZImmer Station. Located 84 
sltcs spannlng thc Paleo-Indian period to the 
mid-20th century. Field Tcchn1clan. 
Carol A Ebright. project archaeologist 

Archacologlcal Excavation at four sltcs In 
Clermont Co .. OH at thc Wm H. Zimmer Station. Two 
prehistoriC and two 19th Century histOriC sites 
excavated. Field Technician. 
Kathleen M. Wclkel. projcct archaeologist. 

1984 Archaeological Excavation at four 19th centtny 
historic sites In Floyd Co .. GA. Rocky Mountain 
Projcct. Field Tcchniclan. 
Dr. TImothy B. Riordan. project archaeologist 

Laboratory Ezperlencc: 

Present Conservation and analysis of materials recovered 
from shipwrecks Nuestra Senora de Atocha. 
Santa Margarita and HcDI1etta Marlc. 

1988 ClcanIng. cataloguing. curation and charting 
of matcrlals rccovered from shipwreck 
Nucstra Senora de La Concepcion. 

1987 Directed technicians In thc clcanIng. cataloguing. 
curation and charting of materials recovered from 
shipwrecks Nuestra Senora de Atocha and 
Santa Margarita 

Data recovery from structural remains of Nuestra 
Senora de Atocha In undcrwater laboratory at 
FlOrida Keys Community College. 

1986 Preliminary onboard conservation of material 
recovered from Nuestra Senora de Atocha. 

ClcanIng.cataloguIng. curation. and Identillcatlon 
and AnalysIs of prehistoric materials recovered 
from test excavations In Posey Co .• IN. 

1985 Cataloguing and artifact Identification of historic 
and prehistoric materials from sites In the Hoosier 
National Forest. 

Cataloguing and Identillcatlon of prehistoric 
matcrials recovered from survey In Floyd Co .• GA. 

Cleaning cataloguing and curatlon of histOriC and 
prehistoriC materials from Wm. H. Zimmer Station. 
Clermont Co .• OH. 

HIstoriC artifact analysis of materials from 
Wm. H. Zlmmcr Station. Clermont Co .. OH. 

1984 Cleaning. cataloguing and curatlon of historic 
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mateI1a1s from Rocky Mountaln Project, Floyd Co .. GA 

Technical Reports: 

1988 "A chemlcal Flotatlon Technique as appUed to 
Sedlment recovered from Nuestra Senora de Atocha". 
Report presented at 1988 Society for HlstoI1cal 
Archaeology/Conference on Underwater Archaeology. 
On me at Mel FIsher MaI1t1me HeI1tage SOCiety, 
Key West, FL. 

1987 "Mapping the Nyestra Senora de Atocha". Report 
presented at H1stoI1cal Archaeology / 
Conference on Underwater Archaeology. On me at 
Mel Fisher MaI1t1me HeI1tage SOCiety, Key West, FL. 

1986 "Report on the results of ArchaeolOgical testing at 
site 12 Po 752, Posey County, lodlana" (RA! 1607). 
Submitted to Geosciences Research Associates, loc. 
by Resource Analysts, Inc. 

"Archeological SUlVey of a Proposed Borrow Pit In 
Washington Township, HendI1cks County. lodlana" 
(RA! 1608). Submitted to Contractors United, loc. 
by Resource Analysts, Inc. 

1985 "Preliminary Report on Cultural Resource 
loventoI1es R-I and R-II at the Coosa RIver 
crossing of the Plant Bowen-Rocky Mountaln 
TransmIssion LIne, Floyd County, Georgla"(RA! 1599) 
Co-Author with Ellen Sieber. For submission to the 
Georgia Power Company by Resource Analysts, loc. 
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VITA 

ARCHEOLOGIST/CONSERVATOR 

JAMES SINCLAIR 

Home Address Treasure Salvors,lnc. 
200 Greene Street 1627 Seminary Street 

Key West, Florida 33040 
305-296-6307 

Key West,Florida 33040 
305-296-6533 

PERSONAL: 

Height: 5'10" 
Weight: 200 

Married: Yes 
Health: Excellent 

POSITIONS: 

1988-Present Curator/Conservator, 
Cobb Coin Company, Inc. (1715 Spanish Vessels) 

1987-Present President, SAS. Inc. 
Conservation Consultant to Jupiter Wrecks, Inc. 

Adjunct Instructor Martne Archeology florida Keys 
Community College. 

1985- Present Consultant to Caribbean Marine Recovery UtI. 

Assistant Director, 
National Center for Shipwreck Research Ud., 
Key West Seaport, 631 Greene St. Key West, FlOrida 

Conservation Consultant & Lecturer, 
Alltanee for Marine Heritage 
Conservation. Washington. D.C. 

1981-Present ArcheolOgical Conservator, Treasure Salvors, Inc. (1622 
Spanish Vessels, Santa Margartta and Nuestra 
Senora de Atocha: 1710 Engllsh vessel Heru1etia Marie) 

Archeological consultant to Me) Fisher In Antigua/Barbuda 

EDUCATION: 

BA FranklIn Pierce College, RInge, NH (Cum Laude Anthropology) 

FIELDWORK: 

1988 Assessment of CIv1l War Period Sidewheel Steamer, 
PascaguIa. MS 

1987 Prl'lhnlnary Survey of a Late 19th Century Wreck In the Key 
Largo Marine Sanctumy for Alllanee for Maritime 
HIstory Conservation, N.O.A.A. 

1986 Directed CEDAM International Expedition to St. Eustatlus, 
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NA 

1985 PartiCipant In ArcheolOgical Excavation of the Nueslra 
Senora de Atocha (1985-1987). 

1984 PartiCipated In Prellmlnruy Survey of Vera Cruz Harbor and 
Adjacent Areas for USS Summers (1984-1987) 

Prel1mlnary Survey of Orangestead Bay, St. Eustatius, NA 
(1984-1985) 

Archeological mapping of Spanish 1715 Plate Fleet Wrecks 
(SE FlOrida Coast 1984-1985) 

Mapping and Assessment of revolutionruy War Shipwrecks In 
Mullica River, NJ for Alliance for Marltlme HIstory 
Conservation and State of New jersey. 

1981 PartiCipated In Remote Sensing and Archeological Mapping 
of the Sites of the Santa Margarita and Nueslra Senora de 
Atocha (1981-1985) 

Assisted In RaIsing Hull Segment of Santa Margarita. 

AREAS OF SPECIALIZATION: 

Conservation of ColOnial Period Shipwreck Artifacts; Underwater Site mapping 
Magnetic and Acoustic Remote Sensing; HIstOrical Research; Museum Design and 
Display; HIstOriC Shipwreck Archeology: Artifact Analysis and Evaluation; Public 
Education Lecturer. 

PUBLICATIONS: 

1987 Children's Television Newtons Apple Segment # 110 on 
Shipwrecks and Treasures 

1986 "From Seabed to Showcase: The Conservation of Iron 
Objects", Seafarers Journal 

PAPERS BEFORE PROFESSIONAL GROUPS: 

1988 "Swords of the Atocha," 1988 Annual Meeting, SoCiety of 
HIstorical Archeology/Council for Underwater Archeology, 
Reno, Nevada. 

1987 "Silver from the Atocha: A glance at Merging 
Spanish/indian ArtIstic Traditions," 1987 Annual 
Meeting, Society of HIstorical Archeology/Council for 
Underwater Archeology, Savanna, Georgia 

Professional afillIation SHA-CUA NAS. Al.C. 

EXHIBITION EXPERIENCE: 

1986 Children's Museum, indianapolis, Indiana 

1983 Developed Permanent Exhibits at treasure Museum, Key West, 
FlOrida 
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1982 Convention center. Mallory Square. Key West. Florida 
(October). 

Custom's House. Baltimore. Maryland (May). 

Martello Museum. Key West Art and Historical SOCiety. Key 
West. Florida (February) 

1981 Museum of Science. Jacksonville. Florida (through 
January 82). 

M1LrrARY: 

Queens Museum and Chase Manhattan Bank. Flushing Meadows, 
New Jersey (September-October). 

National Geographic SOCiety. Explorer's Hall. Washington 
D.C. (May.June). 

None 

FOREIGN TRAVEL AND LANGUAGE: 

Mexico. Caribbean. Canada, Indonesia. Australia 

LANGUAGE: Spanish 

References fumlshed upon request. 
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CURRICULUM VITAE 

BRUCE CHAPPELL 

I. PERSONAL INFORMATION 

Name: Bruce Stephen Chappell 

Birth: Aug. 5. 1947. Gainesville. F1a. 

Address: 2810 N.E. 12th St .. Gainesville. Fla. 32609 

Telephone: (904) 373-6132 (home) 
(904) 392-0319 (work) 

Marital status: married with 3 children 

Present position: Archivist. Spanish F10rlda (sInce 1974) 
Borderlands Program. 
P. K. Yonge Ubrary of Florida History. 
University of Florida 
Gainesville. FlOrida. 

D. EDUCATION 

Bachelor of Arts In History and Political SCience. University 
of Florida. 1969. 

Master of Arts In History (Archives). University of Florida. 
1982. 

m.MILITARY SERVICE 

Active Duty. US Army. (1970-1972) 
Vietnam service (1971) 
Honorable clIscharge (1976) 

IV. PUBLICATIONS 

AWARDS 

Bronze Star (1971) 
ARCOM (1971) 

"visit to the Incllan Nations: the Diary of John Hambly". 
Florida HIstOrical Quarterly (July. 1976) (with Daniel J. J. 
Ross) 

"Spanish ManusCript Sources of the FlOrida Borderlands In the 
P. K. Yonge Ubrary of Florida HIstory" Latinamertcanlst (March. 
1977) 

"A New Guide to Sources of Spanish FlOrida HIstory" FlOrida 
Historical Quarterly. (April. 1978) 

"New Access to the History of Spanish FlOrida: The Spanish 
FlOrida Borderlands ProJ ect". El Escrlbano (Dec. 1978) 

Calendar of the East F10rlda Papers. 1784 - 1821. P. K. Yonge 
Ubrary of FlOrida History. 1978 (52.000 cards) 

Calendar of the Stetson Collection. 1518 - 1821. P. K. Yonge 
Ubrary of Florida History. 1977 (13.000 cards) 
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Calendar of the Papeles Procedentes de Cuba held In the 
P K Yonge lJbrmy of Florida History, P. K. Yonge lJbrmy of 
FloI1da History, 1981, (80,000 cards). 

Fuentes para la Historia Social de la FlOrida Espanola 
(1600 - 1763), Bruce S. Chappell et al, Com1te Con junto Hlspano­
NorteameI1cano para la Cooperaclon Cultural y Educativa, 
Madrtd, 1988. 

V. PAPERS PRESENTED: 

"The Spanish Period Manuscripts of the FlOrida Borderlands 
In the P. K. Yonge lJbrmy of FloI1da History" First Confer­
ence on Jacksonville History, Feb. 1977. Jacksonville, Fla. 

"The History of the Diego Plains" St. Augustine Historical 
Society, 1978, St. Augustine, Fla. 

"Problems and Solutions for the Organization and Conservation 
of the Holdings of the St. Augustine Historical Society" 1979, 
St. Augustine, Fla. 

"The Spanish FloI1da Borderlands Program of the University of 
FloI1da lJbraries" Spain and the United States: A Panorama 
of Relations. International SympOSium, 1979, Gainesville, Fla. 

"Spanish flOrida History on the St. Johns RIver: Where and 
How to do It", Seminar, Jacksonville University, Nov. 1981, 
Jacksonville, Fla 

"Horse Races at the Cowford: Sources for the Study of History 
Along the St. Johns River" Jacksonville HistoI1cal Society, Nov. 1981, 
Jacksonville, Fla 

"Sources for the History of Spanish East FIoI1da. 1784 - 1821", 
Beaches Area HlstoI1cal Society, Pontevedra, Fla 1982. 

"Fuentes Para la Historia Espnaola de la FloI1da", Series of 
Seminars, Unlversldad de Sevilla, 1983 - 1985, Sevilla. Spain. 

"Day to Day LIves: the Soc1al History of Spanish East FloI1da 
through the East Florida Papers" Symposium, "Clash Between 
Cultures" St. Augustine, Fla 1985. 

VI, ARCHIVAL/RESEARCH EXPERIENCE: 

ArchIves: Spain (10 research visits between 1979 and 1989) 

Archlvo General de Indlas 
Archlvo General de Slmancas 
Archlvo Historico Naclonal 
Archivo Mliltar, Segovia 
Blblloteca Naclonal, Madrtd 
Archlvo de Protocolos de Madrtd 
Museo Naval, Madrtd 
Real Academla de Hlstoria, Madrtd 
Archlvo de Protocolos de SevIlla 
Archivo de Protocolos de Cadiz 
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Archives: Cuba 

Archives: Mexico 

Archlvo Nac10nal de Cuba, Havana 
Archlvo del ArzoblSpado de la Havana 
Museo de la Cludad, Havana 
Blblloteca Naclonal "Jose Marti", Havana 
Archlvo del Oblspado, Matanzas 

Archlvo General de la Naclon 
Blblloteca Naclonal 
Archlvo del Estado de Hidalgo 
Archlvo del Estado de Mexico 
Archlvo del Estado de Puebla 
Archlvo del ArzoblSpado de Puebla 
Archlvo del Estado de Veracruz 

VB. SPECIAL SKILLS: 

Languages: 

Paleography: 

REFERENCES: 

Spanish (reading, writing, speaking, fluent) 
Portuguese (reading, writing, speaking, good) 
French (reading, fair) 

Spanish and Portuguese, sole tnstructor 
at University of FlOrida. 

Dr. Paulino Castaneda Delgado 
Director, Departamento de Hlstorla de America 
Unlversldad de Sevilla 
Sevilla, Spain 

Dr Rosario Parra Cala 
Dlrectora, Archlvo General de Indlas 
Sevilla, Espana 

Dr. Nettle Lee Benson 
Ubrarian Emerita 
Nettle Lee Benson Latin American Collection 
University of Texas at Austin 
Austin, Texas 
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POBox 14668 
University Station 
Gain~e.FL.32604 
Phone 904-371-4824 

Apr1l1989 to Present 

CURRICULUM VITAE 

PHILIP MASTERS 

Shipwreck research In the major archives In Europe 
& the U.S. 

January 1989 to Apr 1989 TraInIng at University of Florida In Spanish 
Paleography (The reading of older manuscripts) 

Apr1l 1984 to Dec1988 

June 1979 to Apr 1984 

Sept 1978 to May 1979 

July 1972 to Sept 1978 

Wholesale jewelry sales. Southeast Chain & Charm. 
Maltland.FL. Top producer and Salesman of the 
year. 1985 and 1986 . 

Wholesale jewelry sales. L & M Jewelers Inc. 
Hallendale. Fl. Sales to Jewelry Chain Stores 
throughout the Eastern US. 

Wholesale jewelry sales. Davidson. Inc. Miami. Fl. 
Sales at the Home Office and Sales Rep. In NYC. 

Wholesale electrical supply management and sales. 
Kennedy Electrical Supply Corp. Jamaica. 
Newburgh. and Hauppauge. N.Y. Vice President and 
Branch Manager. 

October 1971 to July 1972 Registered Representative (Stockbroker). 
Bruns. Nordeman & Co. N.Y.C. 

June 1966 to October 1971 Registered Representative (Stockbroker). Dreyfus & 
Co. (Later Moore. Schley. Cameron & Co.). N.Y.C. 

Sept 1964 to June 1966: Store Manager. 
Everyone's Bargain Stores. Inc. Brooklyn. N.Y. 

Apr1l 1959 to Nov 1963: Various Store management Positions. 
Masters Stores Inc, 
In New York and FlOrida 

Feb 1958 to Apr 1959: Undergraduate at N.Y.U. School of Commerce, 
N.Y.C. 

Aug 1957 to Feb1958: Active Duty. U.S.M.C .• 
at both Parris Island. S.C .. and Camp Leluene. N.C. 
Honorably Discharged from Reserves In 1962. 

Sept 1955 to June 1957: Undergraduate at PrInceton University. 
PrInceton, N.J. 

Major Archives VIsited In the last Five Years: 

In the U.S: 
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American Antiquarian SOclety Worchester, MA. 
Colonlal WtU!amsburg Foundation WtU!amsburg, VA. 
Flonda Atlantic University Boca Raton, FL. 
HIspanic Society of Amenca New York City 
LIbrary of Congress Washington, D.C. 
Massachusetts HlstoI1Cal SOclety Boston, MA. 
Massachusetts State Archives Boston, MA. 
National Archives Washington, D.C. 
New York Hlstoncal SOclety New York City 
New York Public LIbrary New York City 
New York State ArchIves Albany, NY 
North Carolina State Archives Raleigh, NC. 
South Carolina State ArchIves Columbia, SC. 
University of Flonda GaInesvl11e, FL. 
University of Miami Miami, FL. 
University of North Carolina Chapel HIll, NC. 
University of South Flonda Tampa, FL. 
Virginia State Archives RJchmond, VA. 

In other countries: 

Archlvo General de Indlas 
Bntish Museum 
Canadian National ArchIves 
LIbrary of Pari1ament 
National MaI1t1me Museum 
Public Record Office 

Seville, Spain 
London, England 
Ottowa, Canada 
Ottowa, Canada 
Greenvnch,Enqhuld 
London, England 

Invited to make presentatlona at: 

National Convention of the Amencan NumIsmatic Assoclation In Atlanta 
InAugust 1987. 

Christie's, New York City In Februmy, 1989. 

Shipwreck Convention of the Americas In Key West In July, 1989. 

Author of a hlstoI1cal monograph published In Christie's Catalogue for the 
auction of the Coins of HMS Feversham In Februmy, 1989, 
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APPENDIX B· EQUIPMENT SPECIFICATIONS 
• 

GPS • GLOBAL POSITIONING SYSTEM 

F--' 
~ 

~~ 
MAGE" AN 
SYSTEMS CO"PORATION 

Appendices 
ALL ABOUT THE 
GLOBAL POSITIONING SYSTEM 
GPS-
WORLDWIDE NAVIGATION FROM A NEW 
PERSPECTIVE 

The concept 01 a highly accurate, worldwide navigallon and positionIng 
system that could be used contiNJously at any time 01 the day began 
with the Department 01 Delense. It envisioned rado 8IgnaII transmitted 
lrom a satelHte conslenatlon, a syslem that would not be traugh\ with the 
limitations 01 exlsRng navigation technologies. 

Their vision was reaHzed with the Global Positioning System which was 
made possible by rapid advancements In aerospace lechnology, a IIrm 
financial comrritment lrom the U.S. govemment, and \he Intense 
participation ollntlvlduals and corporations with comm.llllcalIons 
expertise. 

The heart 01 the Global Positioning System is a constellation 01 satel1tes 
which will eventually consist 01 21 satelltes and 3 woddng spares In six 
oJbl\al planes. Clrclng the Earth twice dally, each satellle is In a fixed 
olbll, approximately 10,900 nautical miles above the surface 01 \he 
earth, Inclined at 55 degrees lrom Ihe equator. 

This new navigation Infrastructure, though primarily designed lor the 
U.S. m1Utary, is available to a variety of wolldwlde US8ralncWng 
recreational boalers, IIshlng and shipping lIeels, general and 
commercial aviation aircrall, and surveyors and engineers. f\eCent 
lechnologlcallnnovatlons have made GPS worldwide navigation an 
affordable reaRty. 

The Information provided Is precise and transmitted In real Ume. The 
most accurate, on-demand worldwide navigation system. GPS Is 
extremely resistant to Intelference lrom weather and aarth-based rado 
signals. 

All 01 these advartages make GPS greatly superior \0 any other 
navigation system. 
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Satellite Navigation Made Simple 

Navigation by Satellite on Demand. 
Each GPS satelUte continuously transmits two types of orbit data used to 
calculate a posillon: Almanac and Ephemeris. Listening to only one 
satelUte. a GPS receiver can gather the Almanac information, which 
contains the approximate location of every satelUte In \he system. From 
the Almanac, the receiver determines which set of satellites will give the 
best geometries. The better the geometry, the more accurate the 
poslUon tix. The Ephemeris data Is more precise and Is used in 
obtaining the exact position of each satellite. 

In addition to this Information, two codes are transmitted: a protected 
code (P-Code) and an unprotected code (CIA Code). The P-Code Is 
more accurate and is reseNed for military use; the CIA Code while 
Intended for public access is also used by the military. 

The CIA code has two purposes. It provides Immunity of the signal to 
Interference from undesired signals. Secondly, the CIA code is used In 
determining the precise range of the user from each satellite-the first 
stage In calculating a position fix. 

"ReadIng" SateUtte Information. 

While the Global Positioning System may appear complex, navigation 
with GPS can be amazingly simple. A well-designed GPS receiver uses 
the signallniormaUon in a fundamental geometric equation. it solves the 
equation and presents It in easy-to-use navigation dsplays. 

To obtain a position fix, a minimum of three satellites are "read" (20). 
First the receiver detennlnes the time of transmission and reception of 
the signal from each satellte. It then multiplies \he diHerence in these 
times by the speed of Ught (186,000 miles per second) to arrive at an 
estimate of the salemte's distance from the receiver. 
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Using the calculated distance and the calculate<! oroital position of each 
satellite, the receiver detennlnes and displays a position fix in degrees 
of latitude and longitude. Exact time of that fix, accurate to one ten­
millionth of a second can also be determined. Although accuracy varies 
somewhat with satelnte constellation geometry, a position fix accuracy of 
25 meters or better is typical with CIA code receivers. 

Monitoring and Controlling GPS. 

A master control station operated by Ihe Air Force In Colorado, USA 
gathers pertinent navigation data from the satelUte constellation. This 
dedicated fadlity Is espedally equipped for satelUte monitoring, 
telemetry, tracking, command and control, data uploading, and 
navigation message generation. 

Monitor stations and ground antennas strategically located around the 
world passively track the GPS satelAtes relaying data to the master 
control station. Through the monitor stations, exact satellite position 
and slgnal-data accuracy are constantly updated and maintained. 

The master control station routinely adjusts minor discrepancies 
between where the satelDte "thinks" it is and where the monitor stations 
"know" it is. The compensations are relayed to a ground antenna which 
then transmits the correction to the appropriate satelHte. 

If lor any reason a satelte enits erroneous data or is otherwise not 
operating properly, a ground station wiD ITl8Ik It "unhealthy" and the 
satelnte will broadcast this fact to the user. Receivers are programmed to 
Ignore the unhealthy satellites, "reading" instead the next best sateUite 
lor detennlning the user's position. The master control station also has 
the ability to degrade the satelBte data. Such degradation. called SA for 
Selective Availability, would cause positioning errors to increase beyond 
the 25 meter level. 
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GPS Brings New Navigation Horizons. 
GPS is the technology of the future. Based on Ingenuity and vanguard 
capabilities, GPS will replace systems based on technologies 
developed decades ago. GPS Is superior to other systems In Its 
accuracy, coverage, and resistance to interference. 

Accuracy. 
The most remar1<able feature of the Global Positioning System is its 
accuracy. PositiOn accuracies of 25 meters or better are commonly 
obtained from CIA code GPS receivers. Repeatable accuracy, that Is 
being able to return to the same spot, is a hallmar1< 01 GPS navigation. 

Coverage. 
The completed GPS constellation of 21 sateHites plus spares will 
provide 24-hour continuous 3D coverage world-wide. It is not 
necessary to wait lor the lull constellation since, theoretically, only 12 
sateffites are needed for 24-hour coverage for boaters who already 
know their altitude. Also, unlike other electronic navigation systems, the 
signal never weakens because of distance from the broadcast source, 
or the number of users. 

Interference. 
Another rernar1<able feature of GPS is its resistance to interference from 
conditions which dsturb other electronic navigation systems: thunder, 
lightning, heavy weather, other radio signals, on-board electronics, 
passing ships, on-shore electronic installations, ignition of the boat 
engines, portable radio receivers, and so forth, do not, in general, affect 
the GPS signal. 

The high frequency (1575MHz) used by GPS means that it operates In a 
wave environment where there Is less interfering radatlon. More 
important, GPS uses spread spectrum technology which greatly 
reduces any possible Interference in its navigation signal. 
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SHARPS ACOUSTIC POSITIONING SYSTEM 

PINPOINT ACOUSTIC 
POSITIONING 

<lXMARQUEST 
GROUP 
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SONIC HIGH ACCURACY 
and POSITIONING 8YSTI 

()ptlml%cd for accuracy r.thcr than raftlC. 
SHARPS achieva aD onlu of maCDitudc of 

pelter prteisioD than Ion," ranee ,yatems and 
&f ahnott immune to muJtipada dfcm. These 

(Ututa, coupled with its low COlt, rugcd 
~ip and l!aII: ul UK malu: SHAJlPS the 

syatem. of choice for prec1s1oa llAduw"u 
SUXVC'Y, trackUq; and naviptioa. 11 you aced 

pm:isc underwater potUionina; you ahould be 
u:sin& SHARPS, 

PRECISION 
SHAJlPS ImI poIlLion error 1I1cu than 1 em at 

100 mcten masc. 1'his unique level olacc:uraey 
II .twDed by Ulm,a broadband Ic:ouaUC pulJc 

centered at aoo kHz which, while limited. to 
linle morc thao 100 meters taDIe, permh.a Q. 

trcmdy p«dlc aad repc.aublc mc.asurcmcot of 
acoustic travel timcI. Speed of sound can he 

"cry accunttly "Ubf.ted 0'IC1' 100 metm, 
yleldlna lUb-unt1metcr nn&e raoludon, This 

raohu::ian i..I prcscrYed by talTYinS out all calcu· 
J.tiODl with 16·blt precision. 

UPDATE RATE 
SHAIlPS caD provide poIldoa dalta It an update 

rate of 10 ample. per ICCODd It 100 metcrI 
raqe. nu will allow tome UICII to trade oil 

.... dwtdth lot oddltlooal accurocy by naqjA& 
... low· ..... 8lt<rift& the "" .. whllc ..,1", otbeno 

the DaYiptiun bandwidth ncaJal fur ROY 
uacldn& .. d .... tn>L 

MULTIPATH IMMUNITY 
At JOO kHz Ilpsal cchos cUe OUt quicklYI 

SHAIU'S it almost imnsuac to muJdp.atb inter· 
f ........ SHAIIPS hal ..... .......tuU, .ppU'" In 
hJ&h1, c:cbolc CDyltocunalti such u e:dat IlDUDd 
sblp bull. and picn or in .ted tanks where lon, 

raqe .,.tem.I have bcCD UNblc to operate. 
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TRACKING CONFIGURATIONS 
Tbzft or more cabled tnDICCiftDI are URd to fonD III ICOUItk: 
pid &om wtucb ODe or more traDKdval carried by. diver or 

atl ROV gn he mc.kcd. lhe a:ac.bU trIDICIrivcr CUI he upcr • 
• ted ~ • wirdcsa umspoodcr or ... basdwittd rc:sponcb on a 

cable ldmtital to those used lot the Del, or OD a twisted 
shielded pair tn a ftbicle tether. The acoustic pid em be COD' 

figured in dthcr ",loal or shon hesel1ne mode, so that tracldn, 
Cln be tel.rive to. transeciver network fi,;ed to the bottom, to 

.. stationuy ltuctuR Of to. mot'inI -.ebldc. 

In ..... '''' pitch. mil, hadiDo IDd dcpch.." ....... ....ubi. 
u opUocu. A diya' tJillcr 11 ..,ailable wbkh.nows • dlftl to 

pc:dorIQ pr=ision underwater s1U"fe1S by touchin& the IDOl­

ccivc:r tip tu the dcsin:d lucahUOl and iAitiatio&. ~tiua. fiL 
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RANGIN 
:M 

SHARPS soflware provides, bJ&b rcsulutiun real·time color mc:kina 
data diJp1ay aad mcnu-driYU set-up routinCl, iDcJudiDa speed of lOuod 
calculationa. auto-calibrauoD of the acousdc net, and C&lUy imple· 
mented. coordinate uantiormatiOlll. 

On·line HELP iJ .vaUablc Ja.r aU commandl. Dati recurded with 
SHARPS f. euUy iDlCplted with ID, p.c baed CAD or CAE pac:bse. 
.nnwln~ the production of rime .erie. plntl, cnntnut map' .nd ,3·0 dll. 
pia,. of the data fmm any pcn;pcctiyc:. Provision IJ made (or data 
trmsmilslnn to othcr compuun. cnpbiC2l ,Ln. cdidn& and nutput to 
pea. platten and JnphiCi priaten'. The IOftware nlI1I comiorubly on 
.aay PC/AT-type computeT AUch as the 80186 ATporubh:. 

FIELD ENGINEERING 
c.blc IClp up to 500 mctcn are avaU.ble. 1bt: .taadud 
cable:. mel 1f"IDSCC:lftn hne a nced dcpdI. of 300 meten. 
Cables uve 1000 lb. bnakina.trc:qCb, .braalDG realatmt nrm 
broJd Jacledna...J bi&b quality """",;t,,,.. T...-vca "'" 
,.alIabl, with h .. ., duty auiDIeu.tzd or U&htwel&lrt plastic 
prcuu.rt: boUlblp. 

OptJoul deep waw uaneccivcn Qui c:ablea are available for 
deptJu to lOCO metcn, .. are bottom mouatiD,g aipoda with 
aW\llUC tdcac buoys and. aubaca computer hoUliJl&, POWCl' 
CODNmpdoa 11 low, uui the wbole I)'ICCZI1 caa. be operated 
from a amaU portable perator or ROV power lupply bua. AU 
cqulpmcar Ia prrrridcd with ........ shipploa and dcpl"."."" 
c:&SCIllui bacbd up by Marqu.cat'. apcrienud undC'rwater 
l)'Itl:mI cnpm.=inl staff. 
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SHARPS 
SERIES 5100 

Math..: Tdcpn:1ttICe: 
.dhlWoaol 

<IX MARQUEST 
GROUP 
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SPECIFICATIONS -w ..... : --....., 

......-.­--. 

_ .. 

1.0 log. 1ft air C:J,5.27.) --21 Vdc. 2S!nII (fnn 8HAAPS __ I 

300 IIHr (001. 1~ 
~--,*NriI""" 
l00~(lD.l1 
.. 5"",,(.181 
.. ~2C111'1.100," 

n .. ,uoz.J 
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APPENDIX B - EQUIPMENT SPECIFICATIONS 
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~ 
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ARCBABOLOGICAL I< B1BTORICAL INVES'nGA'nON PROPOSAL 
TIm IIA!m.A GALLEON: NUE8TRA SENORA DEL PILAR 

CAD/CAM APPLICATION TO A SHIPWRECK 

AutoCAD Reveals the Pandom 
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ARCBABOLOGICAL II: IIIIITORICAL INVESTIGATION PROPOSAL 

1'IJE IIAIIILA GAU.EON: NUESTRA SENORA DEL PILAR 

---.. ... _ ........ 
nEt 01 20 CDIIIqU&fa ....a.bJe II the D:fO 
dono .. 01 _ <dI. Thb oIIoos fat • 
quick YiNal -=- '" _. 
IX.Y)-......aad .pcuduas ........ 
horizootal ......... Naco ... :/0 CD 

"'P<bmd~I.-I!Iot'­_ &rids..., he "'fpCd ia cactI1 
the same: IIIaDDCt U raJ ~le arids. 

The slxdr pboc ..... IF) ... _ 
dowed ,low 01 ........ 01"'_ 
dz iad..u., Ihe ..... tbno Arid _ 
.w.1helr --. ......... -.... 
os ia ID~ The _ '. """" dock 
c:mfi,JUl'ldoQ. hu beta saaperiqIoIecl in 
• '1:Iest frt" ~ bIsed GO asrt.cc 
-.J aad .... .-. In addItlaa IV 

Ibo....."...~md""g' .. 
1I:IIhriIIt. die P""'s IIGCbor iI"istie 
OIl the aufira: at chis p2iat u a pea 

__ Ihe pan __ breodI>In. 

Ju D<I4 _ ia!he ...... rubcr than 
in the bow, IIIIIces it IiRIJ that this was 
... a....., .• .- ... Copcain J!d. 
...... · Iog.......tshe.........a .. TIhid. 

A .. "iew (G) lodudes Ibe cmlrc 
>hip~ - - a111he &rid _ 
DCIII' the :Ran "iIihIe mJ. the harizoataI 
.............. fat the three ponIcuIu _ ......., , __ """'" .hito 

" m;, Je.d of deWI. ",. blue aad ..... "'fpCd _ ,...q _ Ihe 

t1 

.--~­CDdbilUtS: there is • ~ ..t.::d 
"'" _10,0) to 1)0,20). 

Tho last ..... pbatoppIo IH) b • 
new 01 the 10 em rdcrau cmcoar 
_ ..m.,." ... position Dr &he _ '"- _ o!nwIof. Naco dIIt 

the CQDlCIW' u.s laid. co fallow the 
_01 the >hlp. This """""'......,. 
... the lilt I"", dndofed 0001 pvioaed 
- the ..... taIdIao to _ ... 
• ... fi'·poAtlon~_ 0 

'~" " " ""'" ' ''''' " ,,' ,,~ " :;'~":~' 

i l,~ i " :' j ,:' t)h' ': L I1L.l·: .' ,,' ' , J ,' ",' '; .' f " .'~ 

APPENDIX B - EQUlPMENT SPEcIFICATION'S PAGEB-IO 



ARCIIAIIOLOGICAL II: BIBTOIUCAL IIfVII8TfQATIOK PROPOIIAL 
'I'D IIAII1LA 041''''11: HU&8J1lA UlfORADa, PILAR 

2 

3 IdA!t!:' L. "". --~l ... 
CI 

. • ... "'_6.0_..,1 
r.:~ tl C:i.:r& 

S ""''''''7' lor , Plaintiff 

DISTIlICT COURT OF GUAM 

TtRllITOIlY OF GUAM 7 

I , 
10 

11 

12 

13 

14 

15 

U 

11 

19 

20 

21 

22 

23 

24 

25 

26 

27 

!I 

1l0BERT MARX, 

Plaintiff, 

TIIO WRECKED AND ABANDONED 
VESSELS, ETC., 

) 
) 
) 
) 
) 
) 
l 
) 
) 

Defendanu. ) 

and 

DAVEY JONES ARCHAEOLOGY, LTD., 

Claimant. 

l 
) 
) 
l 
) 
) 

----------------------) 
Exhibit 
Number Artif.c~ DelcriEtien 

A. Pre Arr8lt: 

1 26" x 2" hen Drift Pin 

2 18-3/4" 1I I" Iren Drift Pin 

CIVIL CAS! NO. 87-00036 

MASTER INVENTORY OF 
ARTIFACTS RECOVERED 
FROM PILAR WRECXSIT! 

Date Recoveree! 

06/13/87 

06/13/87 

3 16" x 1-\" Twilted Iron Drift Pin 06/13/87 

4 19" z 1-~" Iren Drift Pin 06/13/87 

5 Squara !renze Spilte 7-1" z ls;" 06/13/87 

5 10" x 3(" l::on Ship Nail 
6" mark 

(bent lit 06/13/87 

7 10" x ~" Iron Ship Ndl 
6" mark 

(bent at 06/13/87 

8 10" x I" Iron Ship Nan 06/13/87 

PAGB C·1 



ARCIIABOLOOICAL I: BIBTORICAL 1lfVB811GA1101f PROPOSAL 
TBB IIAIfJLA GAil !!01f: KUJ:8DlA IIBKORA DBL PILAIl 

1 Exhibit 
2 

Number Artifact Description 

3 
9 9-\" :It 1-%" Iroll Ship Nan 

4 
10 7-%" x "" Iron Ship Nd1 

5 
11 4-\" x Is" Iron Ship Nail 

6 
12 6-\" Iron Drift Pin Fragment 

1 
13 11'011 Barrel Hoop Fragment, 11" x 1-%" 

14 15" x 3-1s" Shard of Spanhh Red I Earthenware , 
15 4-%" x 5" Spanhh Red Earthenwar~ 

Shard 
10 

1) 
16 3-1(" x 3-\" Shard of Spanhh R4d 

Earthenware 
I ; 17 4" x 4-," Shard of Splnhh Red Earthen-
.3 

ware 

U 
18 3" x 1-3/4" Shard of Spanish Red 

Earthanwau 
15 19 2" x 2" Shard of Spanish Rid Earthen-
U 

ware 

20 1-\" x 1-\" Shard of Spanhh Red 11 Earthanwara 
11 21 4-"" x 2-," Shard of Spanhh Red 
U 

Earthenware with partial ba.e 

22 2" x 3/4" Shard of Spanhh Red 20 Earthenware 
21 23 3" x 2" Shard of Spanbh Red Earthen-

ware 
22 

24 2" x 2" Shard of Spanilh Red Earthen-23 ware 
24 25 3-~" :: 1" Shard of Spanish Rid 

:larthenwara 
2', 

2 
26 2-~" x 2-l;" Shard of Spanhh Red 

Earthenware with rim 
, , 

27 2-," x 3" x 4-"" trianglar .haped • 

II/ 
Shard of Spanish Red Earthenware 

'LAIII 
~""" ~I -. ' .......... 

Date Recovered 

06/13/87 

06/13/87 

06/13/87 

06/13/87 

06/13/87 

06/13/87 

;;'113/97 

05/13/87 

06/13/87 

06/13/87 

06/13/87 

06/13/87 

06/13/87 

06/13/87 

06/13/87 

06/13/87 

06/13/87 

06/13/87 

06/13/87 

APPZKDIlt C - AJtTDI'ACT 1KYBKTORlB8 PAGB C-2 



ARCIlUOLOGlCAL alll8TORlCAL IftVUtJGATIOl'I1'RDP08AL 
'IB JIA1IJL& OfT • .,.: lCu_IIIA "0IlA~ PILAR 

IlIhl.bl.c 
2 

Number Artifact D •• cription 

3 
28 2·\" 11 2·~" It 3" Cubld·shaped Fire 

Brick Fragment 

• 29 1" It 3·," Bdl"t Stonl 
S 30 3' 7" It 1" Iron Drift Pin , 

31 2' 10" It 1" Iron Drift Pill 
7 32 2' 4" It 1" Coral enerulted Iron 

• Drift P1n 

33 2'S" It ," Coral eneru,ud Iron , 
Drift Pill 

: ) 34 2'8·3/4" II 1" Iron Drift Pin with 

I 
coral eneru.tltlon 

3S 3' 6" II ," Drift Pln with coral 
,2 ancrultation 

13 36 2'3" x ," Iron Drift P1n 
,4 37 3' It 5-%' 11 ," Iron Drl.fc ' Pin 

IS 38 1'10" It \" Iron Drift Pin w1th 
coral encrulcatlon 

16 
39 l' 8" It 1·\" lroll Drift Pin with 

17 coral Incrultatl.on 
It 40 1'7·~" 11 1·\" troll Drift Pin 
19 41 1 'a-\" x ," Iron Drift Pin 
20 42 1'8.\" It 1" Iron Drift Pin 
21 43 1'1·\" It ," Iron Drift P1n 
22 44 1'8" It I" Iron Drift Pln 

23 45 1'9·~" :It 1" Iron Drift Pln 
2. 46 1'3-3/4" !l 1" tron Drift Pin 
25 47 :'4-~" x %" l:on ilrift tin 

D. tI Ilecoveree! 

06/13/87 

06/13/87 

06/14.19/81 

06/14.19/87 

06/16.19/81 

06/14·19/87 

:3/14-19/87 

06/14·19/87 

06/14·19/87 

06/14·19/81 

06/14·19/87 

06/16-19/87 

06/14-19/87 

06/14·19/87 

06/14-19/87 

06/14·19/87 

06/14·19/87 

06/14-19/87 

06/14·19/87 

06/14-19/87 
26 48 1'2" It 1" Coral encrusted Iron Drift 06/14-19/87 

Pin 
21 

49 1'1.\" II \" Iron Drift Pin 06/14-19/87 
21 II/ ,1I.Iu.ta. 

"IIAM"'" ._-
, .......... 

PAOB c os 



ARCIIABOLOGICAL It BIBTOIUCAL 1RVJI8TJQA11OK PROP08AL 

'I'D 1IAlULA00' ,BOlI: HUU1IlA8&lfOUDa.PILAR 

Exhibit 
Number Artifact D~.cription 

2 
SO 11-3/4" Iron DrUt Pin 

l 

• Sl 10" x ~" Bent Iron Drift Pin 

5 
52 10-3/4" x' \" Iron Drift Pill 

6 
53 9" x 1" hon Drift Pill 

54 8·\" x Ja" Iron Drift Pin 
7 

• 55 7 -\" x %" Iron Drift Pin 

, 56 7-1s" x It" Iron Drift Pin 

10 
57 5" x \" Iron Drift Pin FU!I1Dent 

58 3-\" x It" Iron Drift Pin Fragm~nt 
11 

59 3" Iron Drift Pin Fragment 
11 

60 4" Sqllar~d Bronn SpUtl 
13 

61 S1II111 2" BaUut Stonl 
U 

62 Small 2" Ball.lt Stone 
15 

63 Small 2" BaUut Stone u 
a. POlt Arrut. 

17 
64 Lar,1 B.ll.,t Stan. 

11 
65 Largl Ballalt Stone 

19 

20 
66 Largl Ba1l'lt Stonl 

67 Medium B.ll.lt Stone 
21 

68 M~dium Balliit Stone 
22 

69 Medium aallaet Stone 
23 

70 Medium Ballalt Stone 
24 

71 aedil:lD Ballast Stone 
25 

72 
26 

Small B.1l.et Stone 

73 Small aallaat Stone 
27 

74 Small Bal1alt Stone 
2. /11 

' ..... IUJl, 
.M • JQ"~IC»I ._ ..... -_ ......... 

Date lecoveted 

06/14-19/87 

06/14-19/87 

06/14-19/87 

06/14-19/87 

06/14-19/87 

06/14-19/87 

06/14-19/87 

J./14-19/87 

06/14-19/87 

06/14-19/87 

06/14-19/87 

06/14-19/87 

06/11-19/87 

06/14-19/87 

07/0J/Sl 

07/03/87 

07103/87 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

PAO& c·. 



ARCIIAIIOLOGICAL I< BIBTOlUCAL IKVII8'DQATlOIf l'IlOI"OML 
'I'BB IIIAJUI.& 0411 POll: HUaTKA &DORA DI:L PILAIl 

Exhibit 
2 

lI\1111ber Artifact Description 

1 
75 Small Ballaet Stone 

4 
76 Small Ballalt Stone 

77 Small Ballalt Stone or Ballalt 5 Stonl rrapent 
6 78 Small Ballalt Stona or Ballast 
1 Stonl rrapent 

79 Small Balliit Stone or Ball.le • Stone rupent 
9 80 Small Ball.et Stone or Ball3st 

10 Stona Fragment 

81 Small Ballalt Stone or Balilat 1l Stone ruplne 
12 82 Smlll Ballalt Stone or Ballalt 
13 S tona rugmen t 

8J Small Balliit Stona or BIll.lt U Stonl Fragment 
15 84 Small Ballalt Stone or Ballalt 
16 Stona rragmene 

85 Small Ballelt Stone or Ballilt 17 Stone Fragmant 
11 86 Small Ballaet Stona or Ballalt 
l' 

Stona rnPlnt 

87 Small Ballalt Stona or Ballaet 20 Stonl Fraplnt 
21 88 Small Ball.lt Stona or B.lI.lt 
22 Stone ruplnt 

89 Small Ballalt Stone or Ballaet 23 Stone rUPlnt 
2~ 90 Small Ballalt Stonl or Ballile 
25 Stona FUI!UI8nt 

26 
91 Small-Ball.le Stone or Ballast 

Stone Fr.gment 
21 92 Small Ballale Stonl or Ball.at 
2. II/ 

Stona Fragment 
AI_. --4_ 

Date RacOVlrld 

07/OJ/87 

07/03/87 

07/0J/87 

07/03/87 

07/03/87 

17 :0~/ -17 

07/03/87 

07/0J/87 

07/0J/87 

07/03/87 

07/0J/87 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

PAGB C-B 



ARCR'I:!C')LO"!E" a IIIBTOIUCAL IftV&8liOATIOB JIaOP08AI, 

TIm IIAJIIL& 04"": hUWDlA~"..., ..... 

I bhtbit 
2 

Numbu Artifact Description 

93 Small Ball,et Stone or Ballast 
l Stone Fragment 
4 94 Small Ballalt Stone or Ballalt 
5 

Stone Fragment 

, 9' Small Ballalt Stone or Ballaet 
Stone FUlIHnt 

7 96 Small Ballalt Stone or Ballast 

• Stone Fragment 

p 97 Small Ballalt Stone or Ballast 
Stone Fragment 

10 98 Small Ballaat Stone or Ballast 
11 

Stone Fragment 

99 Small Ballaet Stone or Ballalt 
12 Stone Fragment 
13 100 Small Ballalt Stone Or Ballaae 
14 

Stone Fragment 

15 
101 Small Ballale Stone or Ballaat 

Stone Fugmane 
16 101 Small Balla.t Stone or Balla.e 
17 

Stona Fragment 

11 
103 Small Ballalt Stone or Ball,.t 

Stone Fragmlnt 
It 104 Small Ballalt Stone or Bell.at 
20 Stone rragment 

21 
IDS Small Ballalt Stone or B,ll'lt 

Stone Fragment 
22 106 Small Ball,at Stone or B,llaat 
23 

Stone Fraplnt 

107 Small Ballalt Stone or B.ll3ae 24 Stone Fupent 
25 IDS Small Ballalt Stone or Baillie 
26 

Stona Frapene 

109 Small Ball.,t Stone or Ballalt 27 Stone Frapant 
2. //1 ........ . _----......... 

Dati Recovered 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

?7/03/87 

;j jOl/a7 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

07/03/87 

07/03/81 

07/03/87 

01/03/87 

07/03/87 

07/03/87 
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AJl.CBABOLOGICAI. It JIIIITORlCAL IftVAlmATlOIf PROPOaAI. 
'I'D IUIIILA OfJ',,: HOUmA 8IIOIIA~ PILAR 

I Exhibit 
IIll111bar Artiflct Delcription Dltt Itecovered 

7 
110 2-3/4" It 2" Shard of Spanish Red 07/21/87 

3 Earthenware 
111 3" Rilll of Spanish Red brthenwa1'l 07121/87 4 Jar 

5 112 1 Donut Shaped Neck of Spanilh Olive 07/14/87 
Jar 

6 

7 
113 Rl111 of Spaniah Red Earthenwara 07/24/87 

Container--Fragment 

• 114 Rilll of Spani.h Earthanware Jar-- 07/24/87 , 'upant 

115 Small Shard of Spanilh Rad Earthen- ;i/:~/37 10 vare 

\I 116 Small Shard of Spani.h Red Earthen- 07/24/87 
wan 

12 

117 Small Shard of Spanilh Rad Earthen- 07/24/87 
\3 wue 

14 118 Small Shard of Spani.h Red Earthen- 07/24/87 
vare 

15 
119 Small Shard of Spanith lad Earthln- 07/24/87 

16 van 

11 120 Small Shard of Spani.h led Earthln- 07124/87 
It 

wan 

121 Small Shlrd of Spanilh Rad Earthen- 07124/87 19 wan 
20 122 Small Sbard of Spani.h Red Earthan- 07/24/87 
21 

var. 

123 Small Shard of Splni.h lad Earth,n- 07/24/87 22 ware 

23 124 Small Shard of Spanilh led Earth.n- 07/24/87 
van 

24 
125 ~mall Shard of Spani,h ~ad Zarthtn- 07124/87 

25 ware 

26 126 Small Stont 07/24/87 
21 127 SlII&l1 3" :l 2" lC 2" Triangular Shard 07/24/87 

2. II/ 
of Spanilh Earthenwlre 

IU.II, 
100"-
*-........ ., . .,. .. " 

APPBImIX C - ARTIFACT IIfVII:In'ORDCS PAGE C - 7 



AllCBABOLOQICAL It BIBTOIUCAL JllVllSTJQATIOI'I PROI'08AL 

'ID IIAD.A eMil..,.: IIU_'" 8IIOaA I8L PILla 

1 Exhibit 
2 

"_er Artifact Delcription Date !l.eovere~ 

3 
128 3-1)" x 4" Ilibbed Shard Spanilh 

El1'thenwara 
07/Z4/87 

• 129 2" IHII Frlplnt of Spanhh Red 07/24/87 
Earthenware Jar 

5 

, 130 2-1)" !lill Fraraent of Spanish Red 
Earthellware n 

07/24/87 

7 131 2-"" lill rrar.ant of Spanbh !led 07/24/87 
Earthenware n 

I 

, 132 2-3/4" Rill Frapent of Spanbh Red 07 124 ta7 
Earthenwere Jar 

10 133 Plain Shard, of Spaniah Red Earth.nwar~ Ji/~6/37 

11 134 Plain Shard. of Spani.h Red Earthenware 07/28/87 
12 135 Pl.ln Shard, of Spani.h Rid Earthenwar. 07/28/87 
13 136 Plain ·Shard. of Spaniah Red Elrth.nwara 07/28/87 
14 137 Pllin Shlrda of Spanilh a,d Earthenware 07/28/87 
15 138 Pl.in Shard, of Spanilh a,d Earthenwarl 07/28/87 
U 139 Plaill Shard. of Spani.h aad Earthenware 07/28/87 
17 UO Pllill Shard. of Splnish aed Earthenwarl 07/28/87 
11 141 'lain Shard. of Spani.h Red Earthenwlrl 07/21/87 
1f 142 Plain Shard, of Splni.h R,d Earthenware 07/28/87 
20 143 Plain Shard. of Spaniah Red Earthenware 07/21/87 
21 144 Plain Shard. of Spaniah led Earth.nwara 07/21/87 
22 145 Plain Shard. of Spanish Red Earthenware 07/28/87 
23 146 Plain Shard. of Spaniah !led EarthanWlra 07/28/87 
2. 147 ~1ain Shard, of Spani.h Red Earthenware 07/28/87 
25 148 Plain Shard. oi Spanilh Red Earthenware 07/28/87 
26 149 Plain Shard. of Spani.h Red Earthenware 07/28/87 
27 150 Plein Shard. of Spanish R,d Earth,nw,ra 07/28/87 
2. 151 Plaia Sharda of Spanish Red Earthenware 07/28/17 ....... ----_ .... . _ ... 

PAGE C-8 



1 bhlblc 
2 

Number Artifact Description nlte Reeovered 

3 
152 Plain Shardl of Spanilh Red Earthenwara 07/28/87 

153 Plain Shard, of Spanilh I\ad Earthenwara 07/28/87 
4 

5 
154 Plain 9hard, of Spani,h \\ad Earthenware 07/28/87 

, 155 Plain Shardl of Spanish I\ld Earthenvarl 07/28/87 

7 
156 Plain Shard, of Splnt,h I\ed Earthenware 07/28/87 

I 
157 Plain Shard, of Spanl." Red Earthenwar. 07/28(87 

9 
158 Plain Shard, of Spanish Rad Earthenware 07/28(87 

10 
159 P1aln Shard. of Spanish Red Earthenware J7/2S/~7 

II 
160 Plain Shard, of Spanl.h \\ad Earthenware 07/28/87 

12 
161 Plain Shard, of Splnleh Rad Elrthenware 07/28/87 

13 
162 P1Iin .Shard, of Splnl,h 1\14 Earthenwara 07/28/87 

163 Plaln Sh.rd. of Splnl.h Red Earthenware 07/28/87 
14 

164 Pllin Shard. of Spanl.h Red Earthanw.re 07/28/87 
15 

165 Plain Shard. of Spanl.h I\ed lerthenw.re 07/28/87 
U 

166 Pl.in 9h.rd, of Sp.nl.h I\ed Earthanware 07/28/87 
17 

11 
167 Plaln Shard, of Spanilh led E.rthenw.rl 07!28ta7 

It 
168 Plaln Shlrd, of Spani,h R8d Earthenw.ra 07(28/87 

2G 
169 Pla1n Shard I of Spantlh Red Earthenv.rl 07/28/87 

170 Plaln Shlrd, of Spani,h Rid Earthenware 07/18/87 
21 

171 2-3/4" x 2-\" Shlrd of Span1th Ilad 07/28/87 
22 Earthenware with Plrtial !a,. 

23 1n 3-';" x 2" Share! of Spanilh I\Id Earthell- 07(28/87 
~'r. with Partial Rim 

24 
173 ~-Io;" ;0: 3-1" .hard of Spanilh Earthen- 07/28(87 

25 ~are 

26 174 B.dly·Sulphided SilVer Coin 07/30/87 
21 175 Fragment of Spani,h Olive Jar Nick 07/30(87 
2. /11 . ..-....--MMkM 

PAGB C·II 



APCaQOl.OGICAI. .. BI8TORlCAL IRVB811GATIOK PROPOIIAL 
18 .A ..... GIll .. : 100nA RIIOIlA r.z. JIILIIl 

1 Ixhibit 
2 "_at' Artiflct nelcription nlte Reeovend 

3 
176 Glazed Shard of Spanish Brown and 07/30/87 Yellow Pottery 

• 177 Small Shard of Spanish Red Earthanware 07/30/87 
S 178 Small Shard of Splnich Rad Earthenwara 07/30/87 , 

119 Small Shard of Spanilh Rad Earthenware 07/30/87 
7 180 Small Shard of Spanilh Red larthenware 07/30/81 
• 181 Small Shard of Spani,h Red Earthenware 07/30/87 , 

182 Small Shlrd of Spani.h Rid Earthenware 17/30187 
10 183 Sgall Shard of Spanish Red Earthenwara ,);/;0/67 
11 184 Small Shlrd of Spanish Red Earthenware 07/30/87 
12 185 Small Shard of Spanilh Rad Earthenware 07/30/87 
13 186 Small Shard of Spani.h Red Earthenware 07/30/87 
If 187 Small Shard of Spanilh Red Earthenware 07/30/87 
15 188 Small Shard of Spanilh Red Earthenware 07/30/87 
16 189 Small Shard of Spaniah Rtd Earthtnwara 01130/87 
17 190 Small Shlrd of Spaniah aed Earth.nwara 07/30/87 
II 191 Small Shlrd of Spanilh Red Iarthenware 07/30/87 
19 191 Small Shard of Spanilh Rad Earthenware 07/30/87 
20 193 Small Shard of Spani.h Red Earthlnwara 07/30/87 
21 194 Small Shlrd of Spanilh Rad Earthenwara 07/30/87 
22 19S Small Shard of Spaniah Rad Earthenwara 07/30/87 
23 196 Small Shard of Spaniah Red Earthenware 07/30/87 
2. 197 Small Shard of Spanish Rid Earthenvare 07/30/87 
25 198 Small Shard oi Spanlah Red Zarth.nvar. 07/30/87 
26 199 Small Shard of Spanl.h Rad Earthenvlre 07/30/87 
27 200 2" x 2" Shard of Plain Spanbh 07/30/87 
2. Earthenware 

II/ 
A'" .....,.. --~ .-",. . 
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ARCIIAJIOLOOICAL It BIIITOJUCAL 1KVII8TIGA11011 JIROII08AL 
DmVt·AQfJ, .. : NUWDlA ..... .., ..... 

1 Exhibit 
2 

Number Artifact Delcr1ption 

3 201 4" II 2%" Shard of Plain Spanhh 
El1'ehanvare 

• 202 Small Rim fragmlnt of Spanilh Rid 
El1'thlnware Jar 5 

, 203 Small R1m Fragment of Spanl.h Red 
Earthanware Jar 

1 204 Small Rim Fragmlnt of Spanish Red 
I Earthenware Jar . 

, 20S Small R1m Fragmene of Spani,h Red 
El1'thenware Jar 

10 206 Small Ball.ae Stone 
II 207 Small Ball.ae Stone 
12 208 Small B.Il.lt Stan. 
13 209 Small Ballaat Stont 
14 210 Small Ballaat Stona 
15 211 Small Balliit Stan. 
14 212 Small Ball,at Stone 
11 213 Small Ball,at Stone 
11 214 Small B,lliat Stone 
1f 21S Small B,lliat Stone 
20 216 Small Ball,at Stan. 
21 217 Small Balilat Stonl 
22 218 Small Baillat Stone 
23 219 Small Ball.at Stone 
2A 220 Small Biliaet Ston. 
25 221 .mal1 aalla.t Stone 

" 222 Small Ball.at Stan. 
11 II/ 
2. II/ .0 • .. ---..... 

.... t" 

APPBImIX C • ARTIJ'ACT mvmrroRD8 

Data Recovered 

07/30/87 

07/30/87 

07/30/87 

07/30/87 

n/30/87 

~2/14-lS/88 

02/14-15/88 

02/14-13/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14.1S/a8 

02/14~lS/88 

02/14-lS/88 

02/14-15/88 

02/14-1S/88 

02/14-15/88 

02/14-15/88 

02/14-1S/BS 

02/14-1S/88 

02/14-15/88 

PAOa c·n 



ARC_LOGICAL It BIIITORICAL IIhIB8T1G&TIOK I'ROPOIIAL 
TBB IIAlQLA QAUJIOK: nuB8lRA _ORA DBL PIla\Il 

1 Elthiblt 
2 

Number Artifact D •• cription 

3 
223 Small Balla.t Stone 

224 Small Shard of Spanish Red Earthen-4 ware 
5 225 Small Shard of Spanish Red Earth,n-, ware 

7 
226 Small Shard of Spani.h Red Earthen-

wara 

• 227 Small Shard of Spanl.h Rad Earehen-
•• wara 

0) 
228 Small Shard of Spani.h Red Earchen-

ware 
,I 229 Small Shard of Spanish Red Earthen-
12 

ware 

230 Small Shard of Spanl.h Red Earth.n-
13 war. 
14 231 Small Shard of Spanl.h Rad Earth,n-
IS 

ware 

232 Small Shard of Spanl.h Red Earthen-
U vare 
17 233 Small Shard of Spani.h Red Earthen-
11 

vare 

234 Suall Shard of Spani.h Red Earthen-1f wan 
2D 235 Small Shard of Spani.h Red Earthen-
21 

vare 

236 Small Shard of Spani,h Red Earthen-22 vare 
2l 237 Small Shard of Spaniah R.d Earthen-
24 

ware 

:38 Small Shard of Spanlah Red 3arthen-21 wan 
21 239 Small Shard of Spanilh Rad Earthen-
2 , van 

240 Small Shard of Spanish Red Earthen-
: I ware 

lUIIi. 
IOHPU • • --,-. -

Date Recovered 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

· 1.·~ ... :.! las 

02/14-1S/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-1'/88 

02/U-lS/88 

02/14-15/18 

02/14-15/88 

02/14-15/88 

02/14-15/88 

OZ/14-15/88 

OZ/14-1S/88 
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ARCIIABOLOQICAI. II< BJBTOIUCAI. JRVa'l'IGATIOII PIlOPOIIAI. 

TBaM· .... ot" .. : HUUlWAaaotIAx.L ..... 

I bhibit , Number Artifact Delcription 

241 Small Shard of Spani.h Rid Earthen-
3 war • 

• 242 Small Shard of Spani.h Red Earthen-
5 

wan 

243 Small Shard of Spanilh Red Elrthln-, 
wan 

7 244 Small Shard of Spanilh Red Earthan-

• win 

, 245 Small Shard of Spanish Red Earthan-
lIara 

10 246 Small Shard of Spaniah Red Earth~~-
II 

warl 

247 Small Shard of Splni,h Red Earthen-
12 vlre 

13 248 Small ·Shard of Spanilh Red Earthen-

I. 
wan 

249 Small Shard of Spanilh Red Earthen-
15 vare 

16 250 Small Shard of Spanilh Red Earthen-
17 

Wlrl 

251 Small Shard of Spanilh Rid Earthln-
11 warl 

If 252 Small Shard of Span11h Rid Earthan-
20 "an 

253 Small Shard of Spanish Red E&rthan-
21 wan 

22 254 Small Shard of Spaniah Red Earth.n-
23 

warl 

255 Small Shard of Spaniah Rad Earthen-
2' war. 

25 256 Small S.hard of Spln1sh Red Earthen-
war. 

26 
257 Small Shard of Spanish Rtd Earthen-

21 ware 
2. II/ .... "--. --... "'" 

_m c -AIl'11I'ACT UlV&,'IIOiUBII 

Data Rlcovlred 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

n:l~-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/81 

._ C-11I 



ARCIIABOLOGICAL a BIBTORICAL IIfVBn:IQATIOII PROPOIIAL 
11IB IIA!IILA Of"«mf: riU&811lA aaOllA oa, PILAR 

bbibic 
2 

Number Artifact n'lcription 

258 Small Shard of Spanish Red Earthen-
3 van 
4 259 Small Shard of Spaniah Ited Earthan-
5 

wan 

260 Small Shard of Spanish Red Earthen-, ware 
7 261 Small Shard of Spaniah Red Earthen-

• vare 

262 Small Shard of Spani.h Red Earthen-, ware 
10 263 Small Shard of Span1.h Red Earthen-
11 

wan 

264 Small Shard of Spanish Rad Earthen-
12 ware 

13 265 Small ' Shard of Spani.h R.d Earthen-
14 

ware 

266 Small Shard of Spani.h Red Earthan-
15 ware 
16 267 Small Shard of Spani,h Red Earthen. 

ware 
17 

268 Small Sherd of Spani,h Red Earthen. 
11 ware 
19 269 1" It 2" Shard of Plain Spaniel! 

Earthenware 
20 

270 1.\" x 1" Shard of Spaniah Red 
21 Earthenware R1m 
22 271 3-\" I 4" Rim ot Splnhh Red Earth-

enWln Jar 
23 

272 
24 

Blink 

273 3-:;" :I 2" Unidentified Hied Obj Ict 
2S 

274 3-." It 2 •• " Cluster of !Idly Daterio-
26 rated Hetll Object. 
27 275 4" x 2" Hltal Clulter with "hat 11 
2J 

Believed to be Fragment of Bo.un', 
\/hiatte Attached , ....... JO._ -.~ kOO .... " 

natl Itecoverad 

02/14-15/88 

02/l4-15m 

021U-lS/88 

02/14-15/88 

02/14-15/88 

mI4-1S/8S 

02/14-15/88 

02/U-lS/88 

02/14-15/88 

02114-1S/88 

02/14.15/88 

02/14-15/88 

02/14·15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 

02/14-15/88 
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AllCIL\IIOLOGICAL ~ IIIIITOIlK:AL 1l"'''1'JGA.TI011 I'IIOP08AL 
'l"BB IIAJIIL& GAIl "If: RU&8TRA SBlIORA DJI, PILAIl 

, ..... 

~ 

3 

, 
6 

7 

• , 
10 

11 

1~ 

13 

15 

16 

17 

11 

19 

20 

21 

2~ 

23 

~4 

25 

26 

27 

11 

""' . .,.. -­... , .. 

ElIhlblt 
Number Artifact Delcription Date kecovered 

276 Part 2 of No. 275, 3" Hollow Hetal 02/14-15/88 
Object 

277 6" It 2" 'ortion of what Appean to b. 02/14-15/88 
Hatll1ic Pulley H.ad (Qua.tlonlble 
Vinta •• ) 

278 4-1J" It 3" Shard of lIlow Clu. 02/14-15/88 
Bottl. (Oncartain Vintase) 

H41/4841S-01 
W221(AA) 

:U.:lHH. BUlR, STZRLlliC .i ';OHllSOil 
A Prot.lllonll Corporation 

.,.~ 
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AIlCIL\IIOLOGICAL lit BIIITOIUCAL IlfVII8'nQATlO!I' I'ROPOIIAL 
TIIB IIAIULA Q,&IIJ!OW: !I'D_lIlA _ORA DII:L PILAR 

~ . -. ... ... 
I , -

i , : '"" 
'·f \) .. , 

, " 

.' .. 

IN THE DISTRICT COURT OF GUAM 

TERRITORY OF GU~~ 

" 

. .. " 

ROBERT MARX, C t"J!L CASF. ~:O. '37-:~: 11j 

Plaintiff , 

vs . 

TWO WRECKED AND ABANDONED 
VESSELS, ETC., 

vs . 

DAVEY JONES ARCHAEOLOGY, 

Claimant. 

, 'I 
, DAVEY JONES ARCHAEOLOGY, LTD. 

! I 
CIVIL CASE NO . 07-00038 

I Plainti!t, 
"; i 

vs. 

THE UNIDENTIFIED WRECKED AND 
, .I ABANDONED VESSEL , ETC. 

Defendant. 

INVENTORY OF ARTIFACTS 
RECOVERED FROH PILAR 
WRECKSITE AND RELATED 
KATERIALS 

1\ . DAVEY JONES ARCH,'EDLCGY , LTD . ,\RTIFACT INVE~ITORY 

Ii I 

III 

PACIB C· 111 



AIlCIIABOJI'OICAI It IIIn'ORICAL DlVB8'DOATIOII PROI'08AL 
TBB IIAlULA GAl I BOIf: ftU&8lRA MIIORA DBL PILAR 

2 

3 

4 

. ' 
9 , 

10 

II 

12 

13 

14 

15 

16 

17 

18 . 

20 

Wi 
22 :! 

I 
23 I 

i 
24 

1. 

2. 

3. 

4. 

5 • 

6. 

7. 

8. 

9. 

ARTIFACT DESCRIPTION 

Shard of red Spanish Earthenware 
3-3/4" x 3-1/2" approx. (site 839) 

Shard of red Spanish Earthenware 
2-3/4" x 3" approx. (site 837) 

Shard of red Spanish Earthenware 
3-1/2" x 3-3/4" approx. (site 837) 

Shard of red Spanish Earthenware 
2-5/8" x 3-7/8" approx . (site #39) 

Squared copper alloy spike (bent) 
5-3/8" long (site #37) 

Six-sided sounding lead 
23" long, 3" at bottom, 2" at top 
(site '52) 

Shard of oriental procelain 
(possibly of Ming origin) 
I" x 9/16" approx. 

Shard of oriental procelain 
(possibly of Ming origin) 
I" x 7/8" approx. 

Shard of oriental procelain 
(possibly of Ming origin) 
7/8" x 5/S" approx. 

10. Shard of oriental pracelain, prObable 
rim fragment (possibly of Ming origin) 
9/16" x 5/8" approx. 

11. Shard of oriental pracelain, probable 
rim fragment (possibly of Ming origin) 
5/8" x 1-1/Z" approx. 

12. Shard of oriental pracelain, probable 
rim fragment (possibly of Ming origin) 
5/8" x 15/ 16" approx. 

Date Recovered 

12/11/87 

12/11/87 

12/11/87 

12/11/87 

!~ . 1t : 87 

12/27/87 

06/86 

06/86 

06/86 

06/86 

06/86 

06/86 

B. Photographs of ArtIfacts Kos. 1 through 6 listed above. 
25 C. Dingram of Artifact ~o . 6. 
26 

- 2 -
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1 

2 

3 

4 j 
I 

5 ~ 
I' 

6 ~ 

7 ~ 

8 l 
9 ~ 

i 

,l i 10 i 
ttD': 11 ., .... , ~ " . 
~ • 'II j I· 

'.. 12 :: ~ ~ ~ U.J J .. 
dlt! 13 i " , " , ... c: 
"Z""' 14 ; 
J ' 1 I 
• I • ~ j , c 

15 i , . 
• 

I' 

16 Ii 
17 U 

18 1 
19 I 
20 l 
21 \ 

I 
22 -' 

23 

24 

D. Sketch.. and .enure.ants of Oriental Preed.in Shards­
Artifact Hos. 7 through 12 listed above. 

E. Sketch of discovery 51 tee Nos. 37 , 39 (Spanish pottery 
Shards and Bronze Spike). 

F. Depth Profile of Sounding Lead Discovery Site No. 52-Artifact 
No . 6. 

G. Profile of Depth Gradations for Metal Detector Search Site, 
Janu.ry 2, 1988; and location of AnoKl.lies discovered In 
area-site No. 46 (presently unexcavated) . 

H. Map Locations at N.S. Pilar. 

DATED: 
~' , . I " 
/ ' ,. ! t • : 

MOORE, CHING, BOERTZEL , LAWLOR 
A Pratession.l Corporation 

Counsel for Davey Jones 
Archaeology, Ltd. 

. , 
./ " 

. -' t' L---' / / 

, 8y Paul A. Lawlor 
A Licensed Employee , 

25 
I PAL:nr 

26 DMP4.49 F#J91J 
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ARCIIABOLOGICAL a: BlBTORJCAL IllVE8TlGATIOI'f PROPOSAL 

~ MAl'flLA GALLBOl'f: l'fultSlRA BEl'fORA DEL PILAR 

COIN CBARACTERISTICS. 

ACONCRETED CBESTOFSILVERCOINS. recoveredfrom thewreckofNuestra Senora 
de Atocha during 1985. In two pieces, following the rectangular outline of a chest, 
together with approxlmately 110 loose coins or clumps - overall length 181n (46cm.) 
Weight: 164 lb. 

Most of the 180,000 coins from the Atocha have been recovered from chests like 
this, found stowed In the cargo hold of the ship. The six-board wooden chests that 
contained the coins have Inmany cases completely dlsIntegrated, leaving a concreted 
mass In the same shape as the chest. The coins appear to have been placed In the 
chests randomly, and, from the examples that have undergone conservation, some 
specimens from the Mexico mint dated as early as 1607 up to 1616, and from the Lima 
mint from 1572 to 1578,have been recovered from every chest. One chest on 
conservation was found to contain 2,516 coins, all elght-reales, while another example 
yielded 7,139 specImens, all two-reales. So far, the most common coins recovered 
from chests have bcen elght-reales from the Potosi mint, bearing assay masters' 
marks Tor g and bearing dates from 1617 to 1622. 

The concreted mass is bound In a matrtx of silver chlorides, sulfides and 
calcareous deposits that yields to electrolytic reduction For a desCription of the 
processes used by Treasure Salvors In the recovery of silver coins from concreted 
chests, see N. Nell Harris, "Coins of the Nuestra Senora de Atocha"In The NumiSma­
tist, October, 1986, pp. 2017-2040. 

"DIE GRATIA REX mSPANIARUM ET INDIARUM" , 

These words were struck on the legend of every coin minted In the New World. 
"By the grace of God, KIng of the Spalns and the Indies", Is often only visible In part, 
due to the cllpptng of the coins to the proper weight after they were struck. If the coin 
was minted after 1617. the date, on the legend and the ruling monarch's name would 
appear. If the date Is not visible, then some of the remaining marks on the coin will 

APPB1'fD1X D - ARTIFACT DESCRIPI10NB PAGE D-l 



ARCIIABOLOGICAL 8tIll8'IORlCAL IRVES'I1GATIOIl' PROPOSAL 

T1II!: IIAlI'JLA QALLEOlf: lf1JE8mA IIBlfORA DEL PILAR 

help you Identify when the coin was made. The letters "CAR" or "LVS" indicate that 
the monarch Is one of the Charles'. lJkewtse, "PH" or "PVS" will be one of the PhlUp·s. 

The shields of the coInS of this time Illustrate the political Influence of each 
monarch. The changes In power from one monarch to the next are represented by 
subtle changes In the shields. AllIances have changed through the yeaIS due to WaIS 
and marrtages and are represented by the different characters and their relative size. 

In general, Phillip n coInS, notably those minted In LIma, but InCluding the early 
Potosi coInS. are distinguished by being round, fiat and are finely engraved. The legend 
''PHILLIPVS D,G: with commas seperating the words and letters and no numerals 
following the name of the monarch, Is usually proof that they were minted during the 
reign of Phillip n. In addition, Mexican coInS of this period show only two bendlets In 
the arms of the Low Countries whereas those of Phillip ill and Phillip illI show three 
bendlets. Frequently, Phillip n coInS will show the traditional shield instead of the two 
fiuers-de-lls pattern seen In Phllllp ill coInS. 

The pomegranate that represents Granada Is moved closer to the part of the 
shield that represents Flanders and Tyrol In the shield of Phillip IV. The shield of 
Charles II, the last of the Hapsburg KIngs. Is vexy slm1lar to Phillip IV except for 
Burgundy's design. Phillip V was from a new lineage, the French Bourbons. He 
changed the center of the traditional shield by adding three fiuers-de-lls and put 
Flanders and Tyrol Into the bottom of the shield. 

The obverse of the coInS of this period have either a shield, or later, have a pillar 
and wave design. All Mexican gold cobs have a shield design on them. The date might 
be apparent In the upper left hand edge of the shield side of the coin. The coInS that 
were minted In the 1620's use a "Z'lnStead of a "2". No dates were struck on Mexican 
coInS before 1607, all sliver cobs were of the shield design as well. The gold Santa Fe 
De Bogota coInS were vexy crude and often only show the design for Naples and SiCIly 
with the castles and lions as the whole shield. 

Potosi and LIma coInS adopted the pillar and waves design In 1684 and 1652 
respectively. The design Is vexy slm1lar and ICthe mint mark Is not visible In the upper 
left and lower right hand corner you can distinguish between the two mints by the 
waves underneath the plllaIS. When the waves go down between the middle spaces 
the mint Is LIma. 

The vertlcle lines of this design stand for the plllaIS of Hercules that stood on 
either side of the Straights of Glbralter at the entrance of the Mediterranean Sea. The 
waves represent the area beyond the plllaIS or the Atlantic where the New World was 
found by Spain. In the center of the design are the letters. PLY -SVL-1RA or just PVA 
which stands for plus ultra or "more beyond". The whole message giving the 
impression that Spain had Influence and or control over most of the world, old or new. 

ROYAL COIN MARKINGS 

MONARCH REIGN INSCRIPTION COMMENT 

Carlos I 1519-1556 CARLOS ETJOHANA Ruled with Mother. Also 
or knownas Charles V, the 

Charles I Holy Roman Emperor. 

PhlUp II 1556-1598 PHILIPPVS, FELIPE Use"V" Instead of"U" In 
name. 

PhlUp ill 1598-1621 PHILIPPVS III First use of ordinal number. 

APPBlfDIl[ D - ARTD'ACT D1ISCRIP1101f8 PAGB D-2 



ARCHAEOLOGICAL" JIIIITORICAL JIf\IB8T1QATIOIl' PROP08AL 
'IBB IIAlI'lLA GAU.BOII': II'UIi8IRA IIBII'ORA DII:L PIlAR 

MONARCH REIGN INSCRlPI'lON COMMENT 

Philip mI 1621-1665 PHlLIPPVS ml Use ofmI not IV. 

Carlos II 1665-1700 CAROLVS II Last Hapsburg KIng. 

MINTING PROCEDURES IN THE "NEW WORLD". 

'. 

,.--
I , , 

The above WustratJon shows the assayer and his Indian slave assistants 
engaged In produclng coins of the mint. The Indian In the center Is taking freshly 
poured strtps of silver and beating the strtps flat. He then hands the beaten strtps to 
the worker at the left. who cuts the strtps Into coin planchets. The indian at the 
r1ght takes these coin planchets and puts them one at a time on top of the bottom coin 
die. He then takes another die and places it on top of the coin planchet and strtkes the 
dies with a hammer which Impresses the die design on both sides of the coin planchet. 
The newly struck coins are passed to the assayer who weighs them and cUps off any 
excess silver. The coins are now ready for distrtbutlon to pay for trade goods. wages 
and the ever increasing national debt of Spain. Due to the method used to make the 
coins. no two coins look allke. The coins of this period are often called cob coins. This 
term comes from a simpUflcatlon of the Spanish phrase. "cabo de barra". ormade from 
an end of a bar. The coins. Uke the silver Ingots that were being mined. are made from 
a very fine qualIty of silver. The pur1ty ranges from about 92% to 98% silver with the 
Impurtties being copper or platinum depending on which mine the silver came from. 

The crude hand struck process was replaced In 1733 with the "screw press' 
method which ellmlnated the irregularly stamped pattern inherent to hand held dies. 
The screw press was a technolOgical jump. The dies were no longer held by hand. The 
coin was set between two dies and the top die was screwed down to the bottom die 
using the power of two massiVe weights opposing each other above the press. This 
process formed near perfect coins. 
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COIN 1 lPES PRODUCED BY DIn'EREnT METHODS. 

Early Coin "{ 'ab" Coin 
Lima Cilca 151" "Ull'" rire",l 1 1t7U 

Srrew Press Coin 
Mexico .733 

The early coins were well rounded and engraved. They were produced at the 
Mexico. LIma and Potes1mlnts. When themlntswere first opened the mlntmastertook 
great pride In producing attractive and distinctive coins, This speclal attention to 
detail was costly as It slowed down the amount of coins that could be produced. 
CIRCA 1576 

The "Cob" coins were made from the odd shaped coin blanks or flans that were 
mass produced with I1ttle care to make them round. The purity of the sliver was 
carefully maintained at 93.6% pure and the weight of each coin was achieved by 
cUpping off the comers untll the weight was within speclficatlons. The coin blanks 
were struck betweenthe dies by indian slaves. Much of the design. legend and date 
were mlsslng from these "macquinas" coins. CIRCA 1670 

The Royal Coins were made on speclal occcisions to reward people for outstand­
Ing services. Great care to get the entire design on the coins and make them a work 
of art. Even the coin dies were espeClallymade. Many of these coins are now found with 
a hole In them. indicating they were worn on a necklace as a medal1on. CIRCA 1686 

The screw press Coins were not hand struck. but machine pressed to make a 
near perfect coin. These coins portrayed the Spanish Monarchs with their coats of 
arms and or the "PIllars of Hercules· CIRCA 1733 

mEN ID lING SPANISH COINS BY THEIR CROSS DESIGNS. 

The cross on the Spanish coin symbol1zes the union of church and state and the 
premise that Spain was the most powerful Cathol1c country In the world. The basis 
for all the crosses that appear on the reverse side of the coins Is the Jerusalem cross 
or Crusader's cross. 

C'Hk e'on 
IS11 . 16S2 

1f!,.U .... l/(~m eron 
1',.;2. 1772 

Fln,eIlZifd~ eros!' 
1.1i1::!-I'"t3 

The "Cruz Grtega· or Greek Cross was used by the New World mlnts of Potosi. 
LaPlata. LIma. Bogota and Cartagena. LIma. was the first mlnt to begin this design In 
1571 and the other mlnts followed untll 1652 when the coin die was changed to the 
"PIllar & Waves· design. 

The Jerusalem cross with the perpendicular arms was used by the Potosi mint 
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from 1652 to 1772 and the lJma mint from 1684 to 1751. These coins are very slmllar 
but can be dlstlngulshed by their mint marks 01'1: and .p. respectively. 

The Cruz F10renVlda was used only by the Mexico mint on their silver coins. The 
cross appears to have raised circular dots attached to the ends of the cross which were 
meant to look like fluers-de-lls. Mexican gold coins do not always have the dots on the 
end and often have Just the Jerusalem cross with the perpendicular arm. 

The cross side also has the LIons of Leon and the Castles of castile In the four 
quadrants of the cross. Thls symbolizes the JOInlng of the two provences that 
eventually united Spain and promoted her to the most influential country In the world 
and remained that way for almost four centuries. 

THE MGREAT" SRJEJ n OF BAPSBERG. 

KEY TO COUNTRIES REPRESENTED 

I ... . Castile 

2 .... Leon 

3. ... Granada 

4 ..•• Ar,'gon 

5 ..•. Napl~ and SiCily 

6 .. .. Austria 

7 . ... Burgundy 

5 •... Flanders 

g . ... Tyrol 

10 . . . . Brabant 

11 .. . . The Low Countries 

The ·Great· shield of the House of Hapsburg was the basis for the obverse of the 
coin. These shield-and-cross type coins were struck In the Spanish ColOnies during 
the reigns of Philip n. Philip m. Phillip IV and Charles n. 

After the conquest of Portugal (1580)The coat-of-armsofthe country was added. 
It was customary to show this addition on coins struck only In the Old World. The early 
die-SInkers of Potosi In the Vice-royalty of Peru. copied this shield much more 
faJthfully than did those of New Spain (Mexico) and almost all others Simplified. 
Variations of the shield for different monarchs are shown on page E-6. 
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Philip III 

Philip IV 

COMPARITIVE DIAGRAM OF THE 
DIFFERENT SPANISH COATS OF ARMS 

Philip II Philip II Philip II 

Philip III Philip III Philip III 

Philip IV Philip IV Philip IV 

COIN DENOMINATIONS. 

Philip III 

Charles II 

Examples of each of the different denom1nat1ons of Spanish colonial coins are 
shown In the diagrams below : 

" 1t,·.II.~ 
17.Stfwl 
21.2 Kram~ 

.. Nt -.,,"-
ft . 7~, , ...... . 
11" " ...... ... 

•
fm1

rn . ': . \ (9 ti) 1'l"J'I1 .... . " , 
~' : . 
"'. 
l .:~ ... IM I tt,':.It"" 
.. 1711 .... ' 11 d ..... . 
'.1'11" ... ..... , ..... ~-

1fJ Nul 
1.7ct..... 
26 ........ 
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MINTMARK8. 

MEXJcocnx 
o 0 
M X 

M 

propS! 
P 

~ 
P 
L 

The Mexico mlnt was established In 1535 and mlnted Its first 
coin In 1536. It continued to produce coins In prodigious 
amounts up to 1821 when Spain lost Mexico. Gold coins 
started to be mlnted In 1679. Mexican coins have a ball on 
the ends of the cross unlike any other mlnt. 

Potosi Is located In the Andes Mountalns In Bollvla. formerly 
theVlceroya!ty of Peru. The mlne of Potosi was the richest 
SlIver mlne In the world which produced much of the world's 
coins and ingots. Potosi mlnt never made gold coins and 
ceased striking coins 1n1773. Potosi mlnt started In 1575 
after the closing of the LaPlata and LIma mlnts. 

The mlnt was open from 1568 to 1588. Pre 1570 design was 
the pll1ar and waves untll the shield deslgn was adopted The 
LIma mlnt was re-opened permanently In 1684 at which time 
It adopted the pll1ar and wave design again. The mlnt closed 
In 1751. 

SANTA FE DE BOGOTA 
R NSF The Columbian mlnt opened In 1620 and started production 
N R F S In 1621. Bogota was the first mlnt In the New World to be 

allowed to make gold coins ; the first two years production of 
gold and sliver coins were lost when the Mocha sank In 
1622. Spec1mens from this mlnt are extremely rare. 

LAMIA 
P 

Plata means "Land of Sliver'" and was so named because the 
La Plata mlnt was only 110 miles away from the Potosi SlIver 
mlnes. The coins from La Plata are considered veIY rare for 
coins were only struck there In 1574. After the mlnt closed 
all the equipment and personnel were moved to Potosi to 
open the new mlnt there In the follOWing year. 

A table of Assayer's marks In use by the american mlnts Is shown on page 
E-8. 

Examples of both sides of a LIma mlnted coin and a Potesl mlnted coin are 
also shown on pages E-9 and E-IO respectively. 
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ASSAYERIS MARKS 

DATE ASSAYER'S MARK CHARACTERISTICS 

LIMA MINT • MINT MARK 'I" 
1568·1588 'R' Alonsa de Rincon Pillar and Wave desi£n 
1572·1573 "X" Xines Maninez Shield design 

'M' Xines Martinez 
1574 'S' AI""", Lopez de Barriales 
1575 , 'l" Alonso Lopez de Barriales 
1577 "0' Oi~ de la Torti! Slar is added ID die 
1588 MINTCL SED 

LIMA MINT· MINT MARK 'L' 

1659·1660 'V' Mint open brieny Pillar and Waves design 
1684·1693 'V' 
1685·1699 "R" 

POTOSI MINT· MINTMARk ..... Shield design 

1,74 '0' Somellmes erased or s!ruck 
over 'C" ~pm La Plaia 

1586· 1591 "A' Juan Alvarez Reinalles 
1591·1598 "R' Gaspe< Ruiz 
1592·1598 'B' luan de Ballesleros Navae'z 
1599·1616 "R" Gasper Ruiz 
1599·1616 'B" Juan de Balle5leros Navae'z 
1617 "M' FirS! daled coin 1617 and 1618 
1617·1618 "Q' ro'~bl~ Quo ..... 
1618 " 'Rl' Halasar amos Leeeia also "RAL' 
1619·1621 '1' Many reversals and broken dies · rosslble Torres 
1617·1622 'R' 
1621·1651 '1' Juan Ximenez de Tapia 
1621·1651 'P' P minlmarlc and P assayer 
1621·1651 'TI' Pedro Trevino 
1621·1651 'V' Geronimo Velazquez 
1621·1651 'r 
1621·1651 '0' Anlonio Ovando '0' Has dill in cenler 
1652 '£' LaS! she;td design 
1652·1678 'OE''£' Pillar and wave design 
1678·1679 'C' 
1679·1684 'V' Pedro de Villar 
1684.1697 "YR' Monogram for Pedro de Villar 

COLOMBIA MINTS·MINT MARK NR Shield design 

1670·1637 '1' Turrillo 
1620·1637 'A' Alonso de Anuncibay 
1620·1637 'f" Echeverria, Turrillo's assistanl 
1620·1637 "H' 
Ib20·1637 'V- or ·VA' 
1677·1632 'f" Meluel rinto Camargo 
1642·1676 'I" P 10 Ramos also; POIns, Porms, Por .. 

H, HM, RMS. Porams, Pormos, Parm, PO, POI'S 
1676·1690 'OLM's' lose de Olmos 
Ib80·1690 'R' Gasper de los Reys 
1690·1710 "ARC'Buenavenlur. de Acre 
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LIMA MINT 
Circa 1700 

OBVERSE SIDE 

Denomination 

Mint 
Mark 

. .....,. . 
• I"- • . . ---
• PLV SVL 

712 

REVERSE SIDE 

~ •• • • • • • • . -~ ~.. T .. .,0 ••• 

:.Q;- ••• .,....r ~.~-.~-• 
• • (~~vw .,...... 
e~. ~ ._e 

• I • \ • _. . . . 
• ·L M·-· 

\~ :.. . I,-~) Ii ~ :\,'"': 
• cY • • • 
• J1. .~ • 
•• ·/L~·. 712 ••• e:, •• 

-.·y . •••••• • 
••• [) '0 ('\ •• 

• • • • • • • • • • 

Assayer 

Assayer 
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Mint 
Mark 

Assayer 
or Mint 
Master 

POTOSI MINT 
Circa 1600 

OBVERSE SIDE 

REVERSE SIDE 

• • • • 
: O· • • • 
• -z.. • • • 
• 6-. • • • 

•• • •• 
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IRDC"If "IlOYAL" EIGHT B8ClJDO 0011'18. 

The above examples show spectmens of these colDs from Mex1co CltyMlut. dated 
1702 and marked with Assayer "L". The Stale Of F1or1da owns 7 of these vr:ry rare 
presentation pieces. All are dated between 1702 and 1714. Numismatic research since 
1900 by world authorities has failed to uncover any archival documentation that deals 
with these unique gold coins which probably date back to sometime around 1679 
when the first gold coins were struck at the Mexico City mint. 

Spanish authOrization to stI1ke gold cOinage In the New World was offiCIally 
granted to the Mexico City mint In 1675 (Pradeau, 1938). The first actual mIntIDg of 
gold COins did not occur until 1679 when about 14.5 kilograms of 22 karat gold was 
used to stI1ke cob doubloons. ( Craig, 1988 dtlng Medina, 1919 and ElIwyar, 1818). 
From Pradeau ( 1938) figures It Is believed that during the next three years, a total 
of 113.832 Escudos were struck. but It Is unknown what denominations these coInS 
represented. MInting statistics for the subsequent years for the first series ranging 
from 1679 to 1682 has not been documented. Although It Is known that coin 
production continued Into the early 18th century, no gold coins from the Mexico City 
mint predating 1695 have been recovered on the 1715 Spanish treasure shipwrecks 
ofl'the Florida coast. Mexican cob doubloons In all denominations dOminated the gold 
treasure being sent to Spain on board the 1715 Plate fleet. Over 6,000 of these coInS 
have been salvaged from the wreck sites of this fleet including a number of the unique 
"Royals. dating back to 1695. 

MEXICAN COB DOUBLOON cr Y'!IIFICATION BY DIE VARIE'IlE8 1679-1690. 

Type "A" 

Reign: CARLOS n 
Dates: 1679-1700 
MIntmark: "MXO· 
Assayer: "L' 

Description: Base of the obverse 
crown Is concave: the pomegranate of 
Granada In a trla.Dgular shield over the 
arms of Flanders and Tyrol which are 
located In the center. The field of 
Aragon bears only one palet; the field of 
Austria has two. Examples In all 
denominations. 
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Reign: CARLOS n ~.~~ 
Dates: 1679-1700 , "';::;.' 
Mintmark: "MXO· . lil:"I/"" 

. '1"" " l~" ... Assayer: "L" . .' . ~. h' To;: ". 

DeSCI1ption: Essentially the same as ~~~ -fj 
type "A" but the reverse cross potent :""""\.'!" 
does not have punctate cross bars; the 
obverse legend carries a smaJl double-
barred cross before "CAROLVS". The 
word "Gratia" Is abbreviated "G". No 
two Escudos examples have been located. 

Reign: CARLOS n 
Dates: Possibly only 1689-1700 
Mintmark: "MXO" 
Assayer: "L." 

DeSCI1ption: Changes occur In the 
shield; the Low Countries have three 
straJgIlt bendlets. the Austrian shield 
has two bars; Granada appears over 
the shield of Flanders and 'I)rrolln the 
center of the Spanish coat-of-arms. 
The Burgundy field has two fleurs-de-
lls. There Is a border at the chief of 
BmgundY and the fleurs-de-lls are not 
elongated. 

Reign: CARLOS n 
Dates: Possibly 1689-1700 
Mintmark: unknown 
Assayer: unknown 

DeSCI1ption: Slgnlficantly dlfferent 
from preceding types. There are three 
bars In Austria and three bendiet5 In 
the Low Countries. BurgundY has 
onlv one elongated fleur-de-lis. 
Granada's pomegranate appears In a 
triangular shield with curved sides. 
The base of the triangle forms the 
chief of Flanders and 'I)rrol. The 
reverse has a "double-ended" cross In 
which three of the four fleurs-de-lls 
extend almost to the center. 
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Type MJtM 

ReIgn: CARLOS n 
Dates: 1689-1700 
Mintmark: "MO" 
Assayer. "L" 

Description: Aragon has a stngIe palet: 
there are two bars In AustrIa and three 
bendlets In the Low Countries. 
Flanders and TIyrol are centered In the 
Spanish shield and their chief Is the 
base of the triangular shield of 
Granada. The reverse Is a double­
ended or box cross. 
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Sn.VER BtlLLION. 

Most of the bars of silver bullion recovered from the Atocha can be matched to 
the ship's manifest preserved In theArchtve of the indies In Seville. Each barfs usually 
stamped with a talley number and the kI. or fineness which Is expressed as a number 
of points out of a possible 2,400. Most bars have a fineness of about 2,380 making It 
almost fine sliver. On most of the bars there also appears the mark of the merchant 
COnsigning the bar Into the ship's register. Sometimes an individual consigns a bar on 
behalf of another. Some bars are for the account of Royal Officials, while, another 
significant group are those Usted as 'A' series bars. These bars comprise part of the 
QUinto rea] or Royal FIfth from the mine at Potosi for the year and are stamped with 
the initial 'A'. Many bars also show the pronounced bite' where the assayer has 
removed a sample of the sliver for testing. 

Some representative bars from the N.ocha are shown below. Any silver bullion 
located on the fJliI: can be reasonably expected to take a stmllar format to those 
shown. 

SILVER BULLION 
of 

NUESTRA SENORA DE A TOCHA 

APPBImIJ: D • ARTIFACT DB8QUPTIOKS PAOB D·14 



AIlClIABOlJ'Or&, a JIIBTORICAL DtV&8JJOATIOII PROP08AL 
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'IbJs secUon deals wtth the vartous types of pottery and ceramics llkely to be 
encountered on the PIlar site. Tables and examples are shown on the foilow1Dg 
pages which gIVe examples of the class!ft~t1ons used and the date ranges which 
those cla88lftcatlons represent. 
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Plait I (After Dcagan. 1988) 

Plate 1. 18th century Morlaco WIlle : A-C Columbia Plaln. (A) plato shcrd SA-26-1-
128 HSAPB collections. (B) grcen-and-whltevarlant, pre-1550fromJacagua, Domini­
can RepubUc, FSM collections. (C) escudllla sherd with green appUqued handle, pre-
1550, from La Vega Vleje, Dominican RepubUc, FSM collections: D-E, Yayal Blue on 
White, (D) bowl sherd SA-36-4-92, HSAPB collections, (E) sherd. from Convento de 
San Franclsco; Domlnlcan RepubUc, FSM collections: F-H. Santo DOmingo Blue on 
White, HSAPB collections: (F) SA-26-l-l06, (G) SA-26-1-73, (H) SA-36-4: I-K, Isabela 
Polychrome, (I) sherd from JuandoUo, Domlnlcan RepubUc, FSM collections, (J) rim. 
SA-26-1-116, HSAPB collections, (K) body, SA-36-4-50, HSAPB collections, (L) 
Talaveran-type Polychrome, from Convento de San Francisco, Dominican RepubUc, 
FSM Collections. 
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Plate 2. 16th century LIgarlaD and }ta"anate ware : A-B Montelupo Polychrome. 
FSM collectlons. (A) from La vega VleJa. Dominican Republic. (B) from Convento de 
San Francisco. Dominican Republic. C. Sevilla Blue on White. from La Vega VleJa. 
Dominican Republic. FSM collectlons: D. Ugurian Blue on Blue. fromAzua. Domini­
can Republic. FSM collectlons ; E-O. Sevilla Blue on Blue. HSAPB collectlons. (E-F) 
Sa-26-1-160, (0) SA-36-4-208; H-J. Ichtucknee Blue on White, HSAPB collectlons, 
(HI SA-26-1-160, en SA-36-4-92. (J) SA-1O-1-15; K-L. Caparra Blue. HSAPB collec­
tlons. (K) SA-36-4-156, (L) SA-lO-l-l. 
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Pial.' f (After Dcagan. 1988) 

Plate 3. 17th centmy MezlcaD IU,IoUca, HSAPB collections expect where noted : A, 
Mexico City green on Cream. TC : B. Mexico City Blue on Cream. RC : C-D San Luis 
Blue on White. TC : E-F Fig Springs/San Juan Polychrome. (E) TC. (F) MSll; G-H 
Aucllla Polychrome. (G) SA-7 -5-6. (H) SA-27 -18-10: I. San Luis Polychrome. FSM-TC 
collections: J-LAbo Polychrome. (J) SA-34-2-163. (K) TC. (L) SA-27-1S-7 ; M-N Puebla 
Polychrome. (M) TC. (N) SA-4-ElO: 0 Cast1llo Polychrome. FSM collections. B-ll: p. 
Puaray Polychrome SA-34-2-72: Q. Mt. Royal Polychrome. TC. 
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,'w,, ·, (After Deagan. 1988) 

Plate 4. Mezlcan ma,loUca from Paebla, Mmeo. HSAPB collections: A-B. Puebla 
Blue on Whlte. (AI SA-7-4-66. IB) SA-I0-4: C. Playa Polychrome. TC: D. HuejotzlngO 
Blue on White. TC: E-H San Augustin Blue on White. (E) SA-7-S-I. (F) SA-7-7-31S. 
(0) reverse. TC : H-J Aranama Polychrome. (H) TC. (0 SA-36-4-2B4. (J) SA-7-5-1 : K. 
Nopaltapee Polychrome. late Aranama tradition TC : L-O • Panamanlan ma,loRca 
from Panama Vieja. FSM collections, (L) Panama Plain, (M) Panama Polychrome -A-, 
(N) Panama Polychrome -S" , (a) Panama Blue on White. 
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PI." , (After Dcagan, 1988) 

Plate IS, Glued utlUtarIaD earthenwue , HSAPB collections except where noted: A­
B, MeJado, from La IsabeJa. Domtn1can Republlc, FSM collections, (A) wlth brown 
design; CoD green-glazed red earthenware, (C) handle, ca 1580, SA-26-1-430, (D) 
sherd 16th centwy, SA-34-2-118 ; E, Green Basin, SA-34-2-43 ; F-G, Marine ware. 
(F) TC. (G) SA-7-1-15; H-I Blue-Green Basin, (H) SA-27-18-R, (I) SA-5-3-3; J-K, El 
Morro ware, (J) SA-7-4-158, (K) SA-7-5-1 ; L-M, Reyware, (L) SA-34-1-479, (M) SA-
27-18-3; N, Black Lead -Glazed Coarse Earthenware, SA-26-1-435. 
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, '1.11, ,. (After Deagan. 1988) 

Plate 6. Unglued utlUtarIaD earthenwue . HSAPB collections : A-C. Orange 
Micaceous. (AI SA-36-4-203. (B) SA-26-1-122. (C) SA-26-1-0 : D. Bizocho SA-34-2-42 
: E-F Mex1can Red painted. (E) 5a-26-1-125. (F) SA-26-1-90 : G-H Guadalajara 
polychrome. (G) SA-34-2-85. (H) 5a-7 -7 -280: I-J Feldspar Inlaid Redware. TC : L. Fine 
Orange (Yucatan origin). SA-26-1-84 : M. Yucatan Colonial. SA-26-1-108 : N. 
Greyware. TC. 
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(After Deagan, 1988) 

Plate 7, Orlentalporcelaln, HSAPB collections: A-B, Kraakporcelaln, (AI SA-26-1-
118, (B) TC ; e-E Mlng Porcelaln, (e) with "goodwill" mark, SA-34-1-322, (D) SA-34-
1-64, (E) SA-26-1-480 ; F-I eh'lng-dynasty porcelaln, (F) TC, (G) dark "powder blue" 
porcelaln with fugitive overglaze, TC, (HI with overglaze red and gold decoration, TC 
, (I) SA-36-4-370. 
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SPANISH GLASS BEAD CIlARACTERISlTC8. 

Spanish Colonlal sites on land and underwater invariably produce quantities of 
glass beads which were used both as trade goods and as personal decoration. These 
artifacts can be classified Into commmon groups and can be a valuable tool to 
accurately date a site. There are a number of reference works on Spanish glass beads. 
but one of the most useful for early 16th centul)' beads Is Sm1I1tand Good. 1982. This 
work refers to particularly to beads found on early Spanish colonlal sites. 

Many of the beads found on sites are distinct and recognized "types" (that Is. they 
exhibit a cluster of attributes that consistently and predlcably occur togetherJ that 
have been designated by type names (see. for example. Falrba11ks. 1968J. When they 
exist. such names will be used to refer to specific types of Spanish colOnial beads 
located on the Ellar site. Those beads without formally defined type names will be 
described and designated by the appropriate Ktdd and Ktdd classification. 

Descriptions of beads will Ideally Include the followtng characteristics : 

1. Manufacturing method: wound. drawn or other. 

2. Coll8traction : (after Stone. 1974 : 88) 
a. Simple: a single layer of glass. 
b. Compound : two or more layers of glass. 
c. Complex: simple beads with applique or 

inlaid design. 
d. Composite : compound beads with applique 

or inlaid design. 

3. Shape : spherical. oval. barrel. ring or olive (see 
Fig 7.1). ("RIng"-shaped beads have often been 
referred to as "doughtnut"-shaped beads. See 
Sprague. 1985 : 99 J. 

4. Color. 

5. MoclIfytDg decoration : marverlng. tumbling. Inlay. 
applique. enamel. carv1ng or other. 

6. DlaphaDelty : opaque. transparent or transluscent. 

7. Size : (after Kldd and Kldd 1970 : 66J seed (under 2mmJ. 
vel)' small (2-4 mmJ. medium (4-6mmJ.large (6-1OmmJ. 
vel)' large (more than IOmmJ. 

An .addltlonal characteristic of glass beads - that of function - Is frequently 
encountered either explicitly or impliCitly In the literature. stone 1974. Cleland 1971. 
and Sprague 1985. address the Issue offunctlon. and distinguISh "necklace" beads 
(strung as ornamentsJ. -embroidery" beads (sewn on to clothing) and "rosary" beads. 
It Is frequently difficult. however. to determine the special function of individual beads 
without detailed contextual information. so the function of beads will be given here 
only when such information Is available. It should be noted. however. that the term 
"seed bead" Is frequently used Interchangeably with "embroidery bead" In terms of Its 
function. "Seed bead" as used here refers to a size rather than to afunctlonalcategol)'. 

Examples of bead types are shown In followtng plates together with a table 
showing distributions and approximate date ranges of Spanish colonlal beads. 
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Plate 8 . Common bead YUletl_ from 8p"n'eb colonial du. (left to right) : Top row 
(from FSM collections) : Nueva CadIz Twlsted ca 1520, from Nueva cadiz, venezuela. 
A11123 ; Nueva Cadlz Plain. clear, ca 1520, TC-A19926 ; Second row: (from FSM 
collections except where noted) : Nueva Cadlz, Plain. navey blue, ca. 1520, TC­
AA19926 ; two seed beads (Comailne O'Aleppo and blue tubular), ca. 1580, from 
Fountain of Youth park site, St. Augustine, 8-5.1-31-247 ; heat-altered faceted 
Chevron bead, ca 1580, from Fountain of Youth Park site, St. August1ne, 8-5.1-31-
194 ; tubular faceted Chevron bead with red and white core, ca. 1570, from Fountain 
of Youth Park site, St. Augustine, 8-5.1-31-295 ; two Goosebeny beads (from 
Hanmphreys Fullbnghtslte, Alabama, and from FSM-TC collections (P2909), ca 1650 
; Third Row : two heat-altered tubular beads (turquoise and navy blue), ca. 1630, from 
Fountain of Youth Park site, St August1ne, FSM collections, A3698 ; Comailne 
O'Aleppo bead, ca. 1675, FSM-TC collections. A12935 : three heat-altered beads 
(opaque white. red-striped opaque white and opaque black with inlaid white stripes). 
ca. 1675. from Humphreys Fullbnght site. Alabama. P2909 : black w1re-wound bead 
with dot Inlay. ca 1700. from St. August1ne. HSAPB collections. SA-16-23-1 : BoitDm 
row (from StAugustme. HSAPB collections except where noted) : clear rasbeny bead. 
ca 1725, SA-7-4-175 ; blue barrel-shaped w1re-wound bead. ca 1725. SA-7-4-215 
; amber. doughtnut-shaped w1re-wound bead, ca. 1725. SA-7-4-69 ; faceted. com­
pound. heat-altered tubular bead (blue over blue). ca. 1800. SA-36-4-222 ; black. 
faceted. heat-altered tubular rosary bead, ca. 1750. SA-16-23-26; caxvedJetrosary 
bead. ca. 1700. SA-7-4-175 ; faceted true amber bead. 1550-1600. FSM-TC collec­
tions. 20924. 

APPBImIJ: D • ARTIFACT DE8CIUP110Jf8 PAGB D · S2 



AIlCBMOII'Gr4I a IDBTOIIICAL iKV&8iIliATJOK l'IIDI'OIAL 
'I'D IIAInJA. 04',.,.: nDB&JRA UlfORA J)I:I, PILAR 

(After Deagan, 1988) 
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AllCBABOUVHCAI II: BIBTOIUCAL InB8'I1IiATIOK PROP08AL 
1D IIAlUl.A GAIJIO,,: nO.1IIA _01lA ua. PILAR 

r,bl. 4 CD"/. 
(After Deagan. 1988) 

IlJ"67S9 101111 U 14., '6,7.S "10 
Fac ... d I.n,sh.pal 
8r~~n (Wile) 1600-1711U 

Serd. wire wound 
(WWlb, 

velJow, .run 1500-16UU X 
aqua, purpl. 1550-16UO 

Sttd. drawn c.ne (IIa, 
while- opaque 1500-1800 X 
Ireen 1550-1800 
lurquolH' 1550-1800 
navy ."0-1800 
drat 1550-1800 
blac1c 1550-1800 
CornaU ... d ' Al<ppo 

!Iv., . 1575-IK20 
black flceted fle4, .650-IKOO 
dark brown '700-1800 
blul"fWhlle strilX'S 

(lIbl 1700-IKOO 

Simple tubular drawn 
lurquolse with whhe 
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, HU1-.llered drawn. oval 
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dark blue wilh spiral 
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Faceled lubular drawn (Ie, 
blue 1S00-I8UO X 

block 151"1-1800 
l'Urplo: 151111-18011 
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ARCBABOLOQICAJ. a: IIIBTORICAL IftVJI8TIQATlOIf PROPOSAL 
TIIB IIAlOLA OA' I J!OIf: IfD ... mA 8IIl'IOJIA DIll. PILAR 

(After Deagan. 1988) 

" 1 ) 4 S 6 7 I 9 10 II IllJ 14 IS \6 17 'I 1920 

Wirc,wlltlllli pl..lin I 'ph,·ri,.,' jW 'hl 
':'\'t'" 16IU-I~IICI x X x x X 
hl.uk I" 10-1 MUU X X X X X X 
hhll' 161S-IHnu X X 

"'"'IU 1675-181111 X X 
wlu,,· 1675-IBOII X X 

Wirc'W\t\nul \l'hl'TkOlI 
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ARCIIABOLOGICAL Ie BIBTOlUCAL IftYBSTJGATIOl'f PROP08AL 
TIIB IIIAl'fJLA GAU.IIOl'f: nOBSIIlA _ORA DEL PILAR 

SPANISH GLASSWARE CIIARACTERISTICS. 

(After Deagan. 19881 
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ARCBAIIOLOGICAL It BIIITOIUCAL IftYSSl1OATlOK PIWPOIIAL 
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Fig. 6.41. Form, or Hi'p.llic pilchm 
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(After Deagan. 1988) 
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ARCBABOLOOICAL It BIBTORICAL DnIlI8TIGATlOIf PROPOSAL 

'I'Im IIAIIlLA GAU.BOlf: tlUB81RA 8BlfORA DEL PILAR 
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APPEl'IDDt It· ARCHAEOLOGICAL DATA FORM DAIIl'LES. 

This AppencUx has examples of the followtng Project forms which 
are In use at present : 

a. Daily Boat Log. 

b. Dive Log. 

c. Archaeological Log. 

d. PrImary U /W Artifact Recordation Sheet 

d. Artifact Data Sheet. 

e. Stabilization Lab Sheet. 

f. Conservation Lab Sheet. 

g. Artifact Inventory Example Record. and 

h. Photographic Register Example Record. 

i. Anchor Form. 

j. Cannon Form. 
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BOAT C _______ ) 
THE PD..AR PROJECT 

DAILY BOAT LOG 

DATE C ) 
-----~ 

CAPT C'__ ____ ----') CREW C _____ ~) 
DIVERS and/or PASSENGERS 

TASK [ J TIMINGS 

WEATHER LeftPort 
Sunny 0 Cloudy 0 Overcast 0 Rainy 0 

Arrived Site 
SEAS 
Calm 0 Slight 0 Moderate 0 Rougb D Started Task 

SURF Ceased Task 
Nil 0 2-4ft D 4·6ft 0 6·8ft 0 
CURRENTS 

Departed Site 

Nil 0 O.lknt D 1.2kntD 2·3knt 0 Arrived Port I 
SWELL 
4·6ft 0 6-8ft D 8-10,ft 0 > 10ft 0 

RESULTS 

COMMENTS, 

CAPTAIN'S SIGNATURE ( ) 
APPBi'IDIX B • AIlCIIABOLOGICAL DATA POlUIS 
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THE PILAR PROJECT 
DIVE LOG 

Date: C ) -.--

Task=( 
Lat: 

DiveMode: SCUBA: 0 
Hookah: 0 
Snorkel: 0 

Diver One : 
. Time In : I 
TimeOut I 
Bottom Time: I 
MaxDeptb I 

Deco Stops : 
10ft Mins • I • 

20ftMins • I · 
This days 0 

METHOD: 

RESULTS: 

COMMENTS: 

( 1 ................................. .. ................................. J 
2 ................................................................... . 

Divers : 

N Long: E J 
Special Equipment: LiftbagslNets: 0 Cameras: 0 

M/Detectors : 0 Scooters: 0 
Survey Eqpt : 0 Dredge : 0 
EltCBV Tools : 0 Airlift : 0 

hi 

dive. 

Diver Two : 
Time In 

TimeOut 

Bottom Time : 

Max Depth 

Deco Stops : 
10ftMins 

20ftMins 

rtf 

This days 0 dive. 

DlVEMASTER'S SIGNATURE : ( ) 
APPBImIX J: - ARCIIAJIOLOGlCAL DATA PORIIB PAGBJ:-S 



THE Pll..AR PROJECT 
ARCHAEOLOGICAL LOG 

DATE: ( ) CAPTAIN: ( ) 
BOAT : ( ) CREW : ( ) 

ARCHAEOLOGICAL ( 
STAFF : ) 
CONSULTING ( ) STAFF : 

OBJECTIVES : 

'\ 

RESULTS . . 

COMMENTS • . 

/ 

( ) 
SUPERVISING ARCHAEOLOGIST 

APPEKDIX It . ARCIIAItOLOGlCAL DATA PORIIB PAGlt It· .. 



PRIMARY U/W ARTIFACT RECORDATION SHEET 

J)~~ :................. 1S()~1r :................. J)~ItEl: •••••••••••••••••••••••••••••••••••••••••••• 

ZONE :....... SECTION :.......... LA.YER : ......... . 

BOLE. TAG. U/W DESCRIPTION 

.~=-------
------~-------------------------------------- -----------

APPBImIX II: • ARCBAItOLOQICAL DATA PORIIII PAQB 11:. II 



THE PILAR PROJECT 
ARTIFA.CT DATA SHEET 

DATE: ( ) -----
DETAD..ED 
DESCRIPTION: 

SITE PROVENIENCE SEcnON 

SURFACE GPS FIX ( 
TRD..ATERA'DON ( COORDINATES 

BASE-LINE OFFSET ( MEASUREMENTS 

GRID REFERENCES ( 
PHOTOGRAMMETERY ( 
VIDEO DOCUMENTATION _ 

CONTEXTS SECI'ION 

ARCHAEOLOGICAL ( 
STRATIGRAPmCAU ( DEPOSITIONAL 

TREATMENTS SECTION 

STABllJZATION ( 
LAB STORAGE AREA ( 

SIGNATURES 

( 

~ACTTAG C ) 
REGISTRA'DON# . '--------------

LAT : deg miD sec N; .) LONG : deg miD sec E; 

) 
) 
) 
) 

J 
) 

) ( 

J 
J 

) 
DmECTOROFARCHAEOLOGY TERRITORIAL ARCHAEOLOGIST 
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THE paAR PROJECT 
STABaIZATION LAB SHEET 

DATE : ( ) ARTlPACfTAG#: ( ) 
RECORDER ( ) ~ORAGE ( ) 

TREATMENT 

" 
PHOTO 

COMMENT 

CONSERVATION! ( J RESTORATION 

COMMENTS ( J 
( ) 

ARCHAEOLOGICAL CONSERVATOR 

PAQ&S·7 



THE Pll..AR PROJECT 
CONSERVATlONLABSHEET 

DATE : ( ) ARTIFACfTAGI: ( ) ( 

RECORDER ( ) ~ORAGE ( ) 

TREATMENT 

SEE STABILIZATION SHEET DATED : 

PHOTO 

COMMENT ( 

./ 

CONSERVATION! ( J RESTORATION 

COMMENTS ( J 
( ) ( 

ARCRAEOL~CALCONSERVATOR 
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ARCBABOLOGICAL .. BIBTORJCAL IIfVB8'I1QATJOif PROPOSAl. 

TIlE IIAIOLA GAU.BOIf: NOItSIRA _ORA DEL PILAR 

EXAMPLE RECORD FROM THE PILAR PROJECT ARTIFACT INVENTORY 
SYSTEM 

lJIAI PROJI!OT AIllllACTntYillltoBI lIililM 

TIQ'; 76382 PAD; 29Sep 1991 POUHP AT; 1:3: 16:4 

Piled IJOB; I'n1er IIDkInI wilb hinged 1ld ami mouldr:d wiIb four IIIimal feet. Has baodlc 
IIIIChed at two poiDIs. Seems ID be mouldr:d III dIree parIS. GoocI candiIioD willi 
lJabt mcruaioD whaI fuuDd. No visible nvvtinga 

DDQHIIOHI ; Welgbt; 31b 9.5 0UIICIiS UIIIIaIed, beJsht 12.75 incbe..max dl.mrter 4.5 indies, 
pectdl.mcIeI1.5 IDc:bcs, feelbclpt 1.2 iDcbca 

DUOII ,.. :alRa I!DSblCIl * HI~I.rfC81 aBere,.. ."fbr -
LAIIQB6'101l1 11616 ; Ill.,;. 30 Sep 1991 2Ill:; 8 Oct 1991 [!]~r. 
arollim 6I. Bay 16-L23S6 JDSPOUI; Q.If.; 

COMJIIHTI . Jdeatlcalllllbnl in photo page 72 of Joe Doe', ''Pewten of New Spain'. 1990. 
HUlell, New Yolk, (Coopss 675438-9). This dated at circa 1680. 
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ARCIIAIIOLOGICAL .. IIJII'IOIUCAL IftV .... TlGATIOII' PROP08AL 

TIIB IIAlI'JLA QAIl_: nU .... lRA _ORA DEL PIlAR 

EXAMPLE RECORD FROM THE PILAR PROJECT PBOTOGRAPmC REGISTER 
SYSTEM 

n ph 

Mapd'ljiecer ICIII Siler r tn, N/A 

The l'lojcd's 23 fool diesel wolkboll, "Buzo" .101d111 Mcri&o jetty c1oM: to 7.00 lID. 

During this part orlbe )'e8r.1hc am found It _tlO be out on the Wilier 11 
~ 10_ adVIIIIIp ofCllmc:rcgndltion •. 0aImIly.1here walbout2-3 hOUl'B 
of WOIbble C'A'lM!Iti_ &Idle sire before rising wind samg1h caused wolk cki6e 10 die 
r=fedptobe·hms. ..... , 

PlmIU MO wIIb 28-80 zoom lens 

Pujlcbrome 100. PS.6111/30 sec in II8IUIalIight wiIh polArising m= 

........... 1111 L. 0'D0mIeIl 

I 
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ARCBAIIOLOGICAL ~ BIBT01UCAL IIfVB8'l1GATIOK PROPOIIAL 

'1'1m IIAlQLA GAlLBOK: nOi8IRA _ORA ma. PIlAR 

aNcHgn (ll\tl\ 

!tite l lJc .. tion and 1'.1 ... ""., __ _ 

i:' •• IU ... ,UI of anchor on • .1 t., 

W!l£. I\TInJPVTJ:S 

:\ . R11I'1 d!a"'eter 

... Tot' of s"ank Co 
bb •• 01 rln9 

D. Top .h."~ diameter 

t. Dt.tanc. from top 
of ItoCIt to top 
ot Ihanlc 

r. Stock vidth on 
•• ~h and 

C. Stock thiclcne .. 
nCl':ct to ahan"-

... Stock ,"",deh 
.ach aid. of 
ah::anl( 

r . Sttte-k bngth 

l. Slu ..:o k ch·lelcn .... .. anda 

•• LelHJth of ahanl( 

1.," ___ _ 
rlgh', ___ _ 

left 

right 

hft 

right 

L. Hid ~ .h.nk diaml'tar 

H. 8n!!.1 ahnnk dlarlilutur 

~. AMI! dl.",.t;_r hit. 
,,>lch sid. .1 
.hank r'ight 

o. Thlckne" 01 or .. 

. '. 
Sita n.~el ______________ __ 

Data' ________ _ 

• 

, , 
- ~,' 

Dat. onchor w •• locltl'd, 
Dlv(Ora ' ___ _ 

"ecOtdrl'I 

P. Width of pal.s l.Ct 

rlght 

O. Length of palma lett 

right 

•• Di,tanee hetween 
or .. tlp. 

•• .at", thicknCDI left 

dght 

T. .nrm thickno.,. left 
at and at 
pd .. ' r19ht 

u. Di.t3nCe fron hft 
.nd ot palm 
td .nd of U'M d9ht 

NON~HrTRJe ATTRtDU~£S 

1. Dire~tlon ot an~hor .hank 1n 
relltlon to HORnl. 

I 
I 

2. tneru.tatlon and anchor color. 
l. It chain 1. pr ••• nt. what type? 
~. ~eMa1n'n9 wood and eundJtlon. 
S. 5 tad: type. 
6. Whet i_ etoek mad. of1 
1 . "'hilt iu ~ondltion of att.ock ? 
B •• Hnq type and condition. 
t. l1arkinva. 

10. Ccpth end d.acrlptlon , , ' bott.oW\, 
11. Draw anchor'. indl~ldual chlraCM 

t.rJ.tic. and add any further 
~~ent. on back. 
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ARCIIABOLOGICAL a BIBTOIUCAL IlfVlI811QATJOK PROPOIIAL 
'11m IIAlULA (l&IIBOI'I: ftUB8J'RA _ORA DI:L PILAR 

.' , . ' -
SLt. "a.e_ 
Datrl 

I • -1. 
U. .,. 

k------------------ •• --------------~ 
« U 

t 01 1 ' j;;1":' 
Site ioeation and r~ferencet ____ __ 

t ' C1'R...lC A-t!n I Dvrc;s 
NO~ I ~1~3.urD_n~ .... quirln9 . Cwo 
rradin.J. lor l.tt and l'ieJlht .ld •• 
should b. tat.n vlewln, ~h. cannon 
on CI'I. tDm;hhul. _Ld. (40c •• U 
''COM ~~ •••• ~.b.l down the tube. 

A. Ca.e~b~L to breech 
rl:lnforce 

•• C •• cabol to trunlon 

c. Reintor-e. to touchhol. ___ _ 

D. Ateeeh trinlotce to .ach oth.r 
r.lnforce band 

Dhtlne. Thickn ••• 
I. 

2. 

l. "---.--
•• ----._---- --------
s. 

". Oveu II lc:n9 t h 

F. Tr~nlo" to lII~zzle 
l~n9th 

G. :1~z.z. 111 dhllll!ter 

u 

Date cannon v •• loc&trdl 
OLyar •• 

k. D(.~.t.r 'n 'ront 
of broach .. elnlorce 

~. DlaMater of tube at 
trunlofte 

H. Vertical po.1tlon of trun 1 0n 
on tube 

O. ol ••• t.r df t.-union 

1. o. tub. hIt 
.. t9ht 

2. •• end. 1t'tt. 
r19ht ____ 

P. Lcnflt:h of trunlone Icon 
rlqht.------

Othrl' , __________________________ __ 

~ON-"'TRIC ~!TRtBorr.s 
an.wor DR rever ••• ld. 

1. Depth to .nd de.erlptlon of bOttON , 
2. Type of •• dlmontls). 
3. Llftln; h3ndl~" de.erlptlon £ 

1 

II. Boce dl.~t.r 
nec •••• ry aeeOftlp."V1nq IIIcasurc:",.nt •• 

I. 

.J. 

nUl"l: tI<-I'th 

Dl~I:! .. ·tC'c h,.hlnd 
~I'l .~ .. II: 0.11'0 

4 . Any oth.r p.rt.ln("nt. attrLbuh., 
dl.t1nquhhlu9 IUlCk., tn.'9"' .... 
dOlt" •• e010r. C'ondlt. lnn. type of 
",.t.al. ete. 
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ARCHAEOLOGICAL a BIBTOlUCAI. IRVII8T1GATIO!'I PROP08o\L 
T1III: IIAl'IILA QAIl ZO,,: !'IU_1lIA IlElfORA DBL PILAR 

IIIANILA GALLEONS REPORTED AS SBlPWRECKED. 

YEARSBIP EASTBOUND LOCATION DURO SCHURZ POllER 
OR V·PAGE 

WESTBOUND 

1568 San Pablo E Salpan n 495 24·25 

1576 San JuanJIlo E ? 11496 258 440 

1576 Esprttu Santo W Philippines 258 

1589 ? E Philippines 11498 441 

1589 ? E Philippines 11498 441 

1590 San FIlIpe W Philippines 11498 441 

1596 Santa Catalina W At sea 11499 441 

1596 San FIlIpe E Japan 121·122 441 

1599 San Agustin E California 10 487 240 462 

1600 San Geronlmo E Philippines 10 487 256 441 

1600 Santa Margartta E Salpan 10 487 255·256 441 

1600 San Antonio ? At sea 442 

1601 SantoTomas W Philippines 10 487 256 442 

1603 San Antonio E Off Japan 10 488 257·258 442 

1603 Santa Margartta W Martanas 1lI488 442 

1603 Concepcion E Guam 442 

1606 Jesus Marta ? Philippines 10 488 

1609 San Francisco E Japan 1lI489 109·124 442 

1613 BuenJesus W Atoea 442 

1620 NS de Ja Vida E Philippines 258 

1620 Jesus Marta W Philippines 111490 443 

1620 Santa Anna W Philippines 111490 443 

1621 San Nicolas W Philippines 259 443 

1621 ? (patache) W Philippines 443 

1631 Madelena ? Philippines N450 443 

1638 Concepcion E Satpan 259 

1639 SanAmbroslo W Philippines N451 259 443 

1641 NSdeAyuda E California N451 463 

1646 San Luts W Philippines N452 444 

APPZl'IDllt F • HJllTORJCAL DOCUllE1'ITATION PAGltF-l 



ARCBABOLOGICAL a IIIBTOIUCAL INVB8iiG&TlOI'l PROPOIIAL 
TBB IIAl'IlL& 0411"01'1: ftu .... 1IlA BBl'IORA DII:L PIlAR 

YEARSBIP EASTBOUND LOCATION DURO SCHURZ POIIER 
OR V-PAGE 

WESTBOUND 

1649 Encarnacion ? Philippines 259 

1653 San Francisco Javier? Philippines V 437 444 

1654 San Diego ? Philippines V 437 444 

1660 VlclDria ? Philippines V 437 444 

1679 San AnIDDlo de Padua ? Philippines 448 

1690 NS del PIlar W Guam V 439 444 

1693 SanID CrlsID de Burgos E At sea V 439 259 444 

1694 SanJose E Philippines V 439 258-260 444 

1705 San Francisco Xavier E At sea 260 444 

1726 SanID CrlsID de Burgos E Philippines VI 490 260 444 

1734 Santa Marla Medalena E Philippines 444 

1735 San Cr1slDbai W Philippines 260 445 

1741 NS de la Gula ? Philippines 448 

1750 PIlar E Alsea 260 445 

1754 San Sebastian E CaUfornla 464 

1756 ? (capltana) W Philippines VI 490 445 

1775 Concepcion W Marianas VII 457-8 281 446 

1782 San Pedro E Philippines 226 

1797 San Andres E Philippines VIII 48B 260 446 

1797 Marla ? Philippines VlII48B 446 

1802 Ferrolena (Manila ID cadiz) China VIII 468 446 

SlIIPWRECEED MANILA VESSELS TRADING WITH CBINA. 

YEARSBIP EASTBOUND LOCATION DURO SCHURZ POIlU 
OR V-PAGE 

WESTBOUND 

1583 ? Off Fonnosa II 497 440 

1587 San Martin China II 498 440 

1598 ? (capltanal China " 499 441 

1598 ? (aImlranta) China " 499 441 

1637 Capltana de Espana Philippines IV 451 443 

1639 ? Off Fonnosa IV 451 444 
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ARCIIABOLOGICAL It IIIIIToRlCAL IRVBII'I1GATIOII' PROPOSAL 
'l'BB IIAIIJLA (l4Tl !!OW: II'UB8mA _ORA DI!:L PIlAR 

MANILA GALLEONS TAKEN BY BRlTJSH SHIPS 
(From Schurz. page 15) 

1587 SantaAna 

1709 Encarnacion 

1743 NS de Covadonga 

1762 Santlslma 'li1nIdad 

SOURCES. 

1. Annada Espanola by Cesareo Fernandez Duro. 8 Vols. Macb1d. 1895-1902 

2. The Manila Galleon by Wllllam L. SchUlZ. New York, 1939. 

3. The DJ:asure Divers Guide by John S. Potter Jr. New York. 1960. 

The above sources were chosen as being the most reliable and reasonably 
complete works available on the subject of Spanish Pacific Shipwrecks. In each case. 
Philip Masters personally conducted extensive research at the Arcblvo General de 
Indlas In Seville. Spain. the world's prime repOSitory of Spanish Colonial Records. 
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ABCRAEOtoGICAL a BI8TORICAL JNVESTIGATIOl'l PROPOSAL 
'l'BB IIAl'IJLA GAn EO" : l'I1JE8TRA 8El'10RA DEL PILAR 

''NAVEGACION ESPECULATIVA Y PRACTICA" EXCERPTS. 

COLECCION CHIMALIST AC 
DELIBIlOS Y OOCUMENTOS ACEIlCA DE LA NUEVA ESPAIlA 

------- 31 -------

PEDIlU PORTEll Y CASANATE 

REPARO A ERRORES DE LA 
NAVEGACION ESPANOLA 

y 

JOSE GONZAI.EZ CABRERA DUENO 

NA VEGA CION ESPECULA TIV A 
Y PRA~TICA 

INTRODUCCION Y EDICION 
, .... 

w. MICII. .. EL MATIIES 

EDICIONES JOSE PORRUA TURANZAS 
M.\IlRIIl MCMlXX 
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ARCB'AJX)U)QICAL It BISTORICAL INVii8t1GAT101'l PROPOSAL 
TBB IL\l'IILA 0611_ : IIUii8TRA 8ltKORA DEL PDAR 

:CIW'HTS )Y 

./ .. hav~ hu. a drtaillld d~"!c:r1pcion "f th~ i .. portant 
dimensions and proportions of tho Ifssf!ntial parts of a t'lpi:al 

.'!anila l;a11.o" of ln3. If we 8c::P.pt Ois!jo (;arcia d", P31Ilc:!o'! 
inastruction book of 158;, whiCh gives th~ l~ngth of one eo do ,s 

tWIl ff!'!t or two-thirds of a yard, and th!! pulgac!a (or puntc) as 
1/24 codo ,.ould b'! just one inch. lI'! ar~ ,,",own, v-ssd wi~h 
th'! 5" basic dimensions: 

:;iI!p.l (Qullla) 
6r~adth (l1ange) rwd 

62 codos or 124 feet 
21 1/6 codas 42 1/3 f-f!t 

·'1Id. 20 2/3 41 1/3 
Aft 

O"pth ( Pun tal) 
Tons (Toneladas) 

19 2/3 39 1/3 
10 1/3 20 2/) 

919 
rroportions: beam-k.el-l~ngth 1 3 3.6 

Not included in the description ar-. so~~ dlfSirabl.,. d-tJil:: 

O .. ck camber is indicatlld. but no ,""ntion of s~ ... r, w"ich ~o ~"f~ct 
a ship's apo.aDBnc-.; lengths ~f for"castle, waist, quart~=o~ck 
and poop d'!cks are not gilten; exact. posi tion of mi;:::~ '"~"t .Ioul.:! 
be dp.sinbl~. 

Thf! ~sta,"pa 11 engraving is a ~rv us .. ful 

at~pting to show '!v'!rvthing in on- sketch. 
3hows. sOIne arors: ./ 

!llu3tration, 
How .... vttr. t.,'1 

i. rore' topmast and main tcpnoast carr.i~. aft of t~eir ",asts, an 
~vid'!nt en-or. 

2. Th" main topmast ~tend$ below the top, anothpr If~or. 
~. Tn" upP'!r yanb cross. aft of th"ir mast3, ~urP,lv lin .. rror. 
UP. abo has some' omissions: 

1. G'unports in f'lrf!cast!~ lnd quart,"rd_c!:: 3r- .,,,t shown. 
2. Portside anchors and catn~ad erR D~itt~d. 

3. Th~ chain above the bawsorit 15 not ~xpl~innd 

4. Low~r ends of shroud.s se ... to ind1c.1t~ th- chsnn"ls Olav b'! 
olbavp t !,,, third ti'!r of gUOIpO)rts, but uncl"cr 

APPENDIX F - BIBTORlCAL DOCllMElITA1101'l PAGE F-6 



i 
1 
r 

ARCBABOLOGlCAL It BI8TORICAL INVlt8TlOATION PROPOSAL 
TBII: MAlULA 0411 I'A'>I'f : l'fUE8TRA SENORA DEL PILAR 
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ARCBAlIlOt.oGJCAL It BIBTORICAL Il'IVE8TIGA'l'IOl'l PROPOSAL 
TIlE IIAl'IILA GAT1""~ : NU&8TRA SDORA DEL PILAR 

. ; ,: ... ..... . ~ " . , ..... , - .-- ............ --... 
.", . ' .. 
30wspr:t 

3 l1a1n:nast 

4 ~r:.vy 

5 ~ o .. spr!t :oo:nast 

6 ,:-or~ tOpmllSt: 

7h Loc3t:en of t:3n ~c~ ;n ~ 
:.1shion pia ,:,-! 

15 ~ "ir=or7 nr plain :!at ~t-!~ 

7 Hili" topmast 

8 'aZ:an topmast 

9 ~or' topgallant :nast 

;7 Rounding ~f :~a bow 

=o~ b~ to ';0 

" 

''''iJi~ ~-i .. . 
mansur : "'I ' 

'" .-
10 Main topgallant ~Dst 

rem ~: to ;';5 :1 :" . ... ,. .. --

11 

12 

13 

14 

15 

16 

5pri tsail. yaJ:d 

rore coursp yard 

Main cours~ yar:l 

~izz,'n vard (Lat __ " 

t~r,. topsail yard 

~Iain topsail yard 

17 '1izzpn topsail yard 

18 rorp. topgallant yard 

19 Main topgallant yard 

yardi 

i50 90wspJ:it topsail yard 

151 :'1izzan crossj ack var::l , 

20 Stern flagstaff 

58 --­...... -' 

-..... ". .. -.... -
-=~-••.. 

59 11aln top 

-0 I . 

30 

~ainm3~~ shrou:: 

21 ~or~mn~: s~av 

PARTS Of HULL, O!l V':S5!:L -25 Na1n to;:t!lost stay 

65 K •• l, which is und.r ~atnr 26 "iz:~n tocma~t ~tav 

67 Wal" of tha ·.Jaist 

27 r~r. top,all~nt rna,t stay 

26 Main topgallant ~G: t ~tav 

68 ''/al. ~f all port:lls (,unw;;ln" l 
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ARCHAEOLOGICAL It BISTORICAL INVESl1GAT10N PROPOSAL 
THE MANILA GAT T rot( : N1JE8TRA SENORA DEL PILAR 

';!o 
~- ~or~:;ai:' shoot:' 

~ O ;~:~s~i;' :'.3C !( 

31 "'3insai1 sh .... c 
:-: .., 
-~ 

" ains.:lil ~.::c !( 

34 Spritssi! lifts 

35 Fozosail lifts 

36 M6insa ~ 1 lifts 

37 ~iz=~nsai! lift~ 

38 Spritsail topsail lifts 

39 ~orp. ' topsail lifts 

40 r1ain tcpsoJi 1. Ii fts 

41 ~or .. sail brac~s 

42 "ainsail brac .. s 

; oro topsail brac.,s .. ' --'l1n topsail bracos 

43 

44 

45 

46 

47 

48 

49 

50 

:or.., topgallant sail brac<!s 

r-;ain topgallant sail br3c"s 

301'l1in"5 ,-or,. topsai 1 

aowlinps - ::0 or ... top"allant sai: 

30wlinps - :lain topgallant sail 

Bowlin .. s iiain tops;:;il 

51 Spri tsail sh ..... t 

52 Lifts - ,ore topgallant sail 

53 Lifts - Main topgallant sail 

54 Lifts - ~izz~n topsail 

55 ~ain topsail sh ..... ts 

56 For .. topsail sh .... ts 
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A NOTE ON SOURCES FROM THE AGI: 

The information contained In this report comes almost entirely from the 
translation and Interpretlon of original archive documents found In the ARCHNO 
GENERAL PE !NDlAS, Section "EscrlbanJa en Camara de Jystlca", LegaJo # 414C, 
Some information was also gleaned from Section "Contrataclon", LegaJo # 4227 and 
Section "Mexico", LegaJo # 58, 

The following books also provided background information: 

"The ManJIa Galleon", by William L. SchUlZ, New York 1939. 

"A Complete HIstory Of Guam", by Paul Carano and 
Pedro C. Sanchez, Tokyo, Japan and Rutland vr, 1964. 

"Guam Past And Present", by Charles Beardsley, Tokyo, Japan 
and Rutland vr, 1964. 

The US Army chart used to show the wreckslte general area and probable 
location was found In the US National ArclUves. Alexandria. VA. 

Mr Bruce Chappell. Archlvlst at the P.K. Yonge Ubrary of Florida History at the 
University of florida In GalnsvIlle, Is clUefly responsible for the transcription and 
translation of the SpantshArclUve documents. This report could not have been written 
without his help. 
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ARCHIVO GENERAL DE INDIAS 

SECTION: ESCRIBANIA EN CAMARA 

LEGAJO '* 414C 

DOAVTENTlCO 
de La Refidencia que dio el Alluir.te 
D. luan dechauarna de la buettade 
ViJo'c que hlZO de la Nu~ ECp. cL 

a e~s Islas ,Y Ce perdio en las Is 
Las .2l{aridnas en'la Nao Alnl~nra. 
S!a.dd Pllat de Saragoza,y S.llago 

Y d los de mas {us Mil1if~ 
f ros,Y Offic\~ 

Title page of 1691 report to the Crown regarding the shipwreck ofNuestra 
Senora del. PIlar de Saragoza y Santiago on 2 June. 1690. Includes oral and 
written testlmony ofwltnes_ at both June 1690 and AprIl·May 1691 Inqulrles. 
Also contains copies of her orlglnal outfitting. crew list. eastbound manifest, and 
salling orders. Complete report totals 634 ·pages. 
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Archlvo General de Indlas 
Section: EscrIbanla en Camara 
LegaJo # 414C 

Letter of 25 June, 1691, 
Audlencla of Manlla to the Crown. 
Excerpt from Page 4vo: 

Spapllh Docpment Ten; 

Trep,crlptlODj 

•.•.•• y Como dha Nao btnlese en Companta de su CopUana no lrqJo plata n! 

generos de V.M •••.• • 

Trep.JatIop; 

• .... . and aa said ship (PIlar) aalled together with It'. caP"'D'. It carried 
neither aUver nor goods belonging to the CroWD ... : 

COmmenu; 

Estab1fshes that PIlar carried no Crown sliver. Thus. all sUver cargo referred 
to In other documents was privately owned. 
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Arch1vo General de Indias 
Section: Escr1banla en Camara 
LegaJo # 414C 

InqulIy of April-May 1691 In Manila. 
Testimony of PIlar's Master. 
Excerpt from folio 99vo: 

SMp,.b nggpmcnt Tcrt; 

TreP""'ptlop; 

•.... y asst mlsnw Urws Caxones de Sombreros, Cacao y Jabon. • 

Trep'latloDj 

•.... and also (the PIlar curled) some cue. of hat., cocoa, and soap.· 

Cmpmentlj 

TIlls witness, along with several others, confinns the presence of sliver In PIlar's 
hold. TIlls Is, however, the only indication we have of the other components of her 
cargo, 
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Archivo General de Indlas 
Section: EscrIbanla en Camara 
Legajo /I 414C 

InqulIy of Aprtl-May 1691 In Manila. 
Testimony of a PUar Officer. 
Excerpt from follo 104-1 04vo: 

Spanllh Pnrn!ment Tezt: 

Tnln·crtotlon: 

•... . Via embarcar reglstroda. alguna canI:tdad de /a qual rw se acuerda quanta 
juese .... • 

TraDllatlQDj 

• .... that (thls witn_1 aw loaded, In registry, a quantity of .Rver , but 
doe. not recaU the amount ... . • 

Commcgpi 

Another officer conllnning a quantity of silver being loaded. 
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Arch1vo General de Ind1as 
Section: EscrIbania en Camara 
Legajo # 414C 

InqulIy of April-May 1691 In Manlla. 
Testimony of a Pllar sailor. 
Excerpt from page 53: 

Spppl'h Doc;pmcnt Terti 

Tntp'c;dptlQP; 

•.... que /a dha A1mtranta Se perdio en Un bqJo de la punta de Isla de C0-

cos ..... • 

Trep'latlop: 

• .... that the said A,lmlrpnta was lost on a reef off the point of Cocos 
Island .. ." 

Comments; 

One example of the many Identical statements from witnesses describing 
where Pilar was lost. 
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Arch1vo General de Indias 
Section: Escr1banla en Camara 
LegaJo # 414C 

InqulIy of April-May 1691 In Manlla. 
Testimony of a PIlar Officer. 
ExceIpt from follo 102: 

SPlDt" PlKmment Tez1ij 

Trpn.crlptlQDi 

•.... que eslD. se perdio y que Ia partejue en Ia Isla de Cocos en Una punta 
de Un bqJo que sale de Ia banda del sur •... • 

TrpP'Iation; 

•..... that (PIlar) WIllI lost at the Island of Cocos on a point of the reef that 
eztenda from the south side of the Island ... .• 

Comments; 

Another description of her locaUon. 
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Archivo General de Imilas 
Section: Escribania en Camara 
Legajo # 414C 

InqulIy of 5 June, 1690, aboard Santo Nino, at Guam. 
Testimony of PIlar's Assistant PIlot 
Excerpt from folio 158vo: 

Sp'pl.h Dnmzmcnt Terti 

TnI"crtptloni 

..... Luego Al pun/D este decLarante Cogto Y hechD eL escandalLo y haLID fonda de 
cinco brazas y media brasa. mas 0 menos y deniTO de un rra1D fa Corrientes arremaron 
fa popa sobre eL VqJo .... • 

Trep.latlopi 

• .... at that point, tblII declarant grabbed and threw the soundlDg lead 
and found the bottom at five and a half bruu (30 to 33 feet) more or len, 
and shortly the currents brought the stem onto the reef. ... • 

CQTDmeptl; 

Three days after PIlar's sinking, the Assistant PIlot describes her last mo­
ments. 
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Arch!vo General de Indlas 
Section: EscrIbania en Camara 
LcgaJo # 414C 

Inquiry of April-May 1691 In Manila. 
TeSUmony of a Pllar omcer. 
Excerpt from follo 59: 

Spanllh Doopment Text: 

• .••. Sondazen para ber que agua abta y Ie respondleron de papa dDs 
brasas .... • 

Trep.JatIop; 

(After grounding, It was ordered that a) • ... . souncUng should be made to 
check the depth. and It was reported &om the stem two bruu (11 to 12 
feet) ....• 

Commen"; 

Evidence of the depth of the reef at the point where she grounded. This also helps 
us to estJmate her keel depth. 
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ArchJvo General de Indlas 
Section: Escrtbania en Camara 
Legajo # 414C 

InqulIy of 5 June, 1690, aboard santo Nino, at Guam. 
Testlmony of a PUar Officer. 
Excerpt from follo 162vo-163: 

'MPlsh Pnrgmcnt Tgti 

ti JiCwL. C//JC /'<./PhC1#1/cL.u 
£4~b 'WMzaL Cr.L 

Trep,griptiop; 

•.... tba sa1.lendD Cossa de un cumplido de NavID dant10 ('I rladas .. .. 

Trep!!letlODj 

•....• he (PIlar) came off about a .hlp'. leDgth. durlDg which .he bucked 
OD the reef •.•. • 

CQm.egtIi 

Three days after It happened, an officer describes her last moments. 
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Archivo General de Indlas 
Section: Escrtban1a en Camara 
Legajo # 414C 

Inquiry of April-May 1691 In Manila. 
Testimony of a P1lar sallor. 
Excerpt from page 45vo. 

Spanish Doc:pm,nt Ten: 

Tgp'crlPtloD ; 

• ... . porque fuego se desjondo el NcwfD y 1legava el agua hasta /a boca de /a 

escutUla. •.. • 

Tran!!latiQD: 

• ... . becaWle after the ship lost Its bottom water came In up to the 
mouth of the .cupper .... • 

Cgmmentlj 

Since the "mouth of the scupper" Is at the side of the upper deck, this testimony 
confirms that P1lar's lower decks were completely flooded after striking the reef. It was 
therefore considered impossible to save anything In the bold, either that night or 
thereafter. 
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Archivo General de Indlas 
Section: Escrtbanla en Camara 
Legajo # 414C 

InqlliIy of Aprtl-May 1691 In Manila. 
Testimony of a P1lar sallor. 
Excerpt from follo 45vo: 

Snepilh Dornment Terti 

TnlD.crlptloDi 

•..... y que aque/la noche no mando eL AImirante Sacar Cossa alguna de p/atn 
ArtiUerta Nt otros generos porque no se pudD .••. • 

'D1'P'JatIon; 

• .... and that night the Admlral did not order anything taken off (PIlar) 
,neither Iilver, artillery, nor other merchandise becaue It WlUI not pos­
slble ... .' 

Commentlj 

Confirmation that nothing of consequence was salvaged from P1lar the nlght 
she was wrecked. 
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Archlvo General de Indlas 
Section: EscrIbania en Camara 
Legajo # 4l4C 

Inquiry of Aprtl-May l69lln Manila. 
Testimony of a Pilar Officer. 
Excerpt from folio l06vo: 

flMp'tb poogmCnt Text; 

Trep'£11DtloDi 

• .. . .Almirante dID Orden al gouemador de MaJia11as para que Con eL de­
spensero de fa nao hisfese d1lIgenda de saLvar fa plaia Art1IIerta y dema.s gen-
eros .•.. • 

• .... theAdmlral ordered the Govemorofthe MarlaDaa toworkwlththe 8blp'S 
d!!lJ!ClllCro to salvage the sliver. srtU1ery. and other merchsDdl.e .... • 

Cnmmepts; 

Confirmation that thc Admlral ordered recovexy attempts to begin at oncc. 
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Arch1vo General de Indias 
Section: EscI1ban1a en Camara 
Legajo # 414C 

InqulIy of ApI1l-May 1691 In ManJla. 
Testimony of a P1lar Officer. 
Excerpt from follo 59vo: 

Sp'p'''' pgwment Ten; 

TreP"'11Ptlopj 

• ... :No Ie ordeno Cossa alglUltL al declarante awtque la dhaArt1lleria Y Anclas 
la Saco de oblfgazton el declarnnte ....• 

Trep,latlopi 

• .... the declarant was given DO order. although. as It was hls duty. he 
later brought up the said artfllery and anchors ....• 

Comments; 

'Ibis statement Is In disagreement with the testimony of others regarding the 
orders. but confirms that P1lar's cannon and anchors were recovered a few days after 
herslnking. 
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Archtvo General de Indias 
Section: EscrIban1a en Camara 
LegaJo # 414C 

InqulIy of Aprll-May 1691 In ManOa. 
Written response of AdmIral Juan de Echevarria to the charges against him. 
Excerpt from foll0 154: 

sp'p.", Qocpment Tnt; 

1'Dpem1pt10Di 

•.. .. pues se saco Ia Art/Uena. y Anclas que to demas que estava en la bodega y 
parwles les era tmpostb/e sacar par estar anegada. ... • 

TrPP'Iation; 

•.... thu the artWery and anchora were brought UP. but everythlDt else In 
the hold and the locken WIllI submerged and impossible to aalvage .... • 

Commepts; 

The Admlral explaining why the sliver and other cargo couldn't be recovered. 
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Archivo General de Indias 
Section: EscrlbanJa en Camara 
LegaJo # 414C 

InquiIy of April-May 1691 In Manila. 
Testimony of a PIlar Officer. 
Excerpt from foll0 117: 

Spanllh Dnpgment Tgti 

1'reDlf'rlntI2ni 

"D1goyoelGapttanJuandeAgu.lJTequerecevtdelGapitIlnDonAntoniDdeVetolasa 
Cinco mill pesos en nwneda dob/e rnen:A /a qual dha Canttdad ITaya en reglstro •.•. 

Tpp'JatIogi 

"I, captalnJuan deAgu1rre, rece1vedfrom captalnDonAntoDio de VetolaBa 
five th01llUldpello.ln MnlcUllJllvermoney, wblchamountwubroughtlnregllltly 
(by the PIlar) .••. " 

Commcn1:li 

Testimony by the owner of the only silver recovered. "Moneda doble mexCA" 
refers to Mexican silver coins of four and eight real denominations. 
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SOURCE QUOTES OF GALLEON CARGOES 

"THE MANILA GALLEON" by WlUIam Lytle Schurz 
E.P. Dutton &: Co. 
New York 1939 

ThIs book Is recognised as one of the few reliable and very definitive works on 
the Manila Galleon trade. Its author. Willlam L. Schurz. began his research work In 
1912 and spent more than 27 years Investlgatlng the documentation of the trade 
stored In Archives In the Philippines. Spaln. Mexico. Europe and the USA. It provides 
the basic reference of the history. trading patterns. regulation. conditions. corrupt 
practices and modus operandi of the 250 year seIVIce of Royal Galleons between 
Manila and Acapulco. It has a very extensive bibliography of books. manuscripts and 
documentary sources. 

Some quotes deallng with predous and durable cultural material which was 
generallyJound Ingalleon cargoes follow. These are divided Into material on the Manila 
- Acapulco leg and on the return journey. 

ACAPllLCO-BOUND VESSELS 

Page 34 

.... considerable gold In the form of bullion or manufactured articles was exported to 
Mexico. Though there was a legal ban on the importation of jewelry from the Orient. 
In a large consignment confiscated at Acapulco In 1767 there are enumerated 
hundreds of rings. many of which were set with diamonds and rubles. bracelets. 
pendants. earrings and necklaces. and many devotional pieces such as crucifixes. 
reliquaries. and rosaries. and Including a cross set with eight brilliants. There was also 
seized on the same occasion a ·golden bird from China". some jewel studded sword 
hilts and several alligator teeth capped with gold. Many uncut and unset gems were 
also carried to Mexico .. " 

Page 35 

.... There was always .. sticks of Ivory .. lvorycastanets and bric a brae of Ivory. jade 
andjasper ... fruit dishes of gold and silver ... huge earthenjars (tibores) and porcelaln 
wares of great variety .... " 

MANILA-BOUND VE88EL8 

Page 155 

.... According to the Coundl of the Indies In 1772. the galleons always returned to 
Manila from two to three mI1l1on pesos .... " 

• ... The Coundl declared In 1764 that 2.000.000 pesos were regularly embarked at 
Acapulco over the Permlso. Ten percent of this excess. they charge. was divided among 
the offidals at Acapulco and the Viceroy .... " 

Page 156 

.... The most lucrative period was the early decades of the line. before attempts at 
restriction had unsettled the steady course of trade. orthe effects of Dutch and English 
competition became evident ... " 
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•... Governor Anda said that from 1,500,000 to 2,000,000 pesos were taken each year 
from Mr:Jdco to MantIa. .... 

•... The fiscal at Manlla declared In 1688 that the galleons generally returned at least 
2,000,000 pesos ... • 

"THE TREASURE DIVER'S GUIDE" by John S, Potter, 
Bale a: Co 
New York 1973 

Potter's book Is a very well researched study of valuable ship losses through the 
world. He spend manyyears researching the subject InArchives around the world and 
his book 15 regarded as one of the most authol1tatlve sources on the matter. 

Page 445 

.... Any doubts over the astonishing wealth carried In these Manllagalleons can 
be referred to the salvage from a patache which broke up on the reefs of Calantas In 
the Phlllppines In 1735. Though scarcely one-flfth the tonnage of the huge galleons, 
this llttle ship yielded 1,518,000 pesos - 768,000 officlal and 750,000 prtvate - to 
salvors before work was flnally discontinued, with stlll more silver below. The 200 ton 
ship must have been ballasted with coInS, for she earned nearly 50 tons of them ... 
• 
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APPENDIX G - CIIAMORRO HISTORICAL OVERVIEW (600 Be TO 1700 AD). 

(After Russell. Fleming and Guerra. 1990) 

The Agana area has been occupied for at least 2.000 years. A great majority of 
this occupation consISted of traditional Chamorro settlements In prehIStOriC times. 
Following contact with the West. Agana evolved through several dlstlnct/ve hIStOriC 
periOds. ThIS Included the lnltial SpanISh Settlement PeI10d (1668 to 1700); Later 
SpaniSh Period (1700 to 1898); Prewar U.S. Naval GovernmentPeI1od (1898 to 19411; 
Japanese Occupation Period (1941 to 1944); and the U.S. Reoccupatlon Period (1944 
to 1945). Although only two of these peI10ds are discussed In detail In thIS Report. 
some generallanduse patterns have been IdenUfled and are presented here. 

PREmSTORIC PERIOD (600 B.C. TO 1668 A.D.). 

These settlements were situated along the coast and relied on marine and 
terrestI1al resources that were avaIlable nearby. A promlnent feature of prehIStOriC 
Agana was a large embayment which later sealed off from the ocean to become a 
swamp. lnltlal settlement In the Agana area was Inland of the modem coastline along 
the c!l1fs at the base of Agana Heights. Although the earliest settlement pattern In 
Agana IS unknown. by the time of European contact. Agana possessed a latte village 
of approxlmately 150 houses and 1000 people and was reported to be one of the most 
powerful polities on the Island. No detailed descI1ptlon of prehiStoI1c Agana was 
recorded. If the coastallatte settlement patterns from other coastal vtJIages on Guam 
can be looked to as a general model. Agana In the mid-seventeenth century probably 
consiSted of a linear arrangement of residential houses with assoclated cooking areas 
and nearby gardens. Landownership InlaterprehiStoI1c times was probablymatr1llneal 
and slmllar to landownership systems that existed In other areas of Micronesia. It Is 
very likely that socletywas dMded Into two classes - one conslstlng of the chiefly class 
and the second a commoner class - with mlnlmal soclal dtiferentlatlon between them. 
There IS some indication that coastal vtllages may have enjoyed a higher status than 
lnland vtllages. 

ESTABLISHMENT OF HISTORIC AGANA (1668 - 1700). 

Followtng the arrtval of the SpanISh Jesuits under the command of San Vltores 
In 1668. Agana underwent major changes. During the 1lrst few years. the traditional 
Chamorro settlement In the area remained unchanged with only a few modest 
European buildings - a church and storehouse - being constructed. Later. a stockade 
and fort were completed. However. the acUvltles of the Spanish mlsslon were to change 
~or landuse patterns carI1ed over from the prehistoI1c peI1od. Within flve years after 
the arrival of the SpanISh. major armed resistance to the mission had commenced. 
Spanish mllltaryralds caused many traditional Chamorro settlements to be abandoned 
with thelrresldents movtng to the Agana area to avoid further retallatory raids. Agana, 
as the seat of the mission, soon became the Island's most Important settlement and 
the seat of religious and governmental power. By the end of this peI1od, Agana had 
been transformed Into Micronesla's first colOnial settlement, complete with SpaniSh 
settlement patterns Including the barrios of San Ignacio, Santa Cruz and San Nicolas, 
a plaza and a Catholic Church. Agana. at least during the first 30 years or so, was 
almost exclUSively a SpanISh settlement. Chamorros were not permitted to reside 
within Agana Itself but had to content themselves with living In adjacent areas where 
they were close enough to attend dally mass. By the end of thIS peI1od, traditional 
Chamorro settlement patterns and the land ownership system were replaced by 
European models. 

By the 16905, Agana was primarily a foreign cltywlth a population of only 300. 
The city proper encompassed two barrios - San Ignacio and San Nichols - which lay 
between the plaza and the seashore. Chamorros did not live In Agana during this 
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period but rather In adjacent barrios such as AnlgUa. Slnahana and Apurguan. They 
were close enough, however, to attend churcl1InAgana. By the end of the centuty, the 
first palace (palacio) was constructed In the southwest corner of the present day Plaza 
de Espana, and Agana began to take on the characteristics of a Spanish colonial city. 

A table showing the populations figures for Guam and Aganadurtng this period 
follows: 

YEAR 

1668 

1690 

1693 

populadoD FIgures for Guam and AgaDa 
1668 to 1693 

GUAM AGANA SOURCE 

30,000 1,000 

1,800 300 Repetti (1962) 

1,593 449 Repetti (1940) 

A map showing archaeological sites on Guam Is shown on page G-3 (After 
Relnman, 1977 ). 
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ARCHAEOLOGICAL SITES MARKED ON A MODERN MAP OF GUAM 
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APPENDIX B - EARLY SP.ANI8B MISSIONS ON GUAM: FUUNA, IIrIERIZO AND 
UMATAC. 

(After Haynes and Wuerch. 1990) 

For those missions for which evidence exists on which buildings were built In 
what order. a pattern emerges. FIrSt. the church would be built. No detailed 
description of the first wooden churches exists. but an examination of the Umatac 
ruins may offer us some clues as to their architectural design. The typical early 
wooden church probably was very simple In design. with one nave. two flanking aisles. 
and one apse. A few were larger. with several naves. The roofs of these wooden 
buildings were all made from palm thatch. For the stone churches. we have evidence 
from the Umatac ruins. which researchers examined. and from the Malaspina and 
Freyclnet engravings. The print from the Malaspina expedition Is much truer to life 
than that from the Freyclnet expedition. when one compares the prints to the ruins 
today. The size and height of the Umatac church Is greatly exaggerated In the latter 
print. That fact. coupled with the omission of such obvious details as the massive. 
prominent buttresses. the Arago print from the Freyclnet expedition should not be 
taken to be the actual appearance of these early stone (rnamposterlal churches. The 
roofs of these stone churches were either palm-thatched or tiled. 

Next. a house for the priests would be built. separated from the church. which 
probably also served as the sacrISty. No detailed description of them exists. but one 
can assume they were simple. wooden. one-room. rectangular structures with palm­
thatch roofs. 

Then. one or two schools would be built as part of the mission complex. 
structures that probably resembled the simple buildings that served as the priest's 
houses. Finally. If the mission was In existence for long enough. additional structures 
such as storehouses would be added. 

FUUNA 

ThIs mission consisted of a house and church built of wood which was 
constructed In 1672 near present day Fort Soledad In Umatac. the church being 
dedicated to San Jose. It was destroyed In the November. 20. 1693 typhoon and 
rebuilt the following year. It was In use until sometime between 1702 and 1715. There 
Is no evidence that It was ever In use after this date or that stone buildings were ever 
on this site. 

IIrIERIZO 

ThIs was the fifth mission established on Guam. A wooden church and house 
were built In January 1672. The church was dedicated to Saint Dimas. The mission 
was destroyed In the 1693 typhoon and soon rebuilt. The mission was Is use through 
the early 1700·s. Construction of a stone church with palm thatch was completed In 
1779. The first priest In the new church was Padre Antonio. The fathers name as well 
as that of the KIng of Spain, Charles m. was engraved on a stone In the church. In 1819 
a keen observer noticed no trace of this church. It must have been rebuilt after that 
date since the Merlzo church was recorded to have been destroyed by fire In 1858. The 
prlest·s house was stili In existence In 1865. 

UMATAC 

Construction of the mission was begun In 1680 and was completed In February 
1681. The church was dedicated to Saint Anthony. The buildings were of wood with 
palm thatch roofs. They were destroyed In 1684 during a Chamorro rebellion and 
rebuilt by 1689. The mission was again destroyed In 1693. this time by the typhoon 
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of November 20 of that year and rebuilt by August 16, 1694. It was the first church 
on the Island to be rebullt following the typhoon. 

ThIs mission was In continuous use after this date. By 1769 the wooden 
structures had been replaced by stone buildings, however, they still had palm thatch 
roofs. The mission was depicted as It looked In 1792 by members of the Malaspina 
expedition. The bulldlngs were still standing and In use In 1819, and by that time a 
convent had been added, although the convent was being used as a hospital. The 
buildings are shown on a map of the town In 1819, and engravingS of the church and 
convent were made the same year. The mission was eventually destroyed by the 
earthquake of February, 25, 1849. Standing archaeological remains of the stone 
church are still clearly visible today In Umatac. An illustration of the church during 
the Spanish period Is on page H-5. 

CONCLUSION. 

Our study shows three distinct periods of construction for Spanish missions on 
Guam up to 1800. The first period was during the founding of the first missions from 
1668 to 1675, afterwhlchvlrtually all the missions were destroyed or damaged during 
the Chamorro rebellions. In this first period of construction. all the bulldings were 
wooden with palm-thatched roofs. except for the Agana stone church completed In 
1677. The chronological order of the bulldlng of these first missions Is as follows: 
Agana (1669); Nisihan. Plgpug. Pagat. Merlzo. and Fuuna. all In 1672; Tepungan. 
Orote, and Tarague. all In 1674; andAyraan and Ritidian. both In 1675. 

The next period of construction was In 1680 and 1681. The lack of construction 
between 1675 and 1680 was presumably due to the Chamorro uprISings of that time. 
The missions bullt In this second period of construction were all wooden. with palm­
thatched roofs. Agat, lnarajan. and Pago were bullt In 1680, and lnapsan. Mapupan. 
and Umatac were bullt In 1681. Amap of Guam published In 1700. but drawn earlier. 
shows mission sites at Tarrague. lnapsan. Aryaan. Orote, Merlzo. Nisihan. Mapupun, 
Pagat. Agana. and Umatac. A copy of this Is on page H-3. 

Our search shows that the above villages were the only ones to have missions. 
Various primary sources mention the number of missions In existence on Guam 
between 1682 and 1686 without specIfYing their locations. These sources are from 
1682. 1684, 1685 and 1686. The 1682 and 1684 sources mention seven missions In 
existence. the 1685 source mentions nine. and the 1686 source mentions twelve. So 
some of the missions mentioned above were rebullt or repaired after being destroyed 
or damaged In the Chamorro rebellions of the late 1670's and early 1680's, In addition 
to the ones at Agana. lnapsan. Umatac, Pago, Agat. and lnarajan. 

Nevertheless. by 1680 some consolidation of the missions took place. since only 
Agat. Agana. Umatac. Fuuna, Merizo. Pago. and Inarajan are mentioned. 

By 1758. the population of Guam had concentrated In two villages, Agana and 
Umatac, and only these missions were In active use. although some of the other 
missions bulldlngs were still standing, as Is mentioned above In the site histories. 

The final period of construction In the eighteenth century was In 1769-1779. 
when stone buildings were built atAgat. ~an. Merlzo. Pago. and Umatac. The rest 
of the eJghteenth centuxy. soon after the expulsion of the Jesuits In 1769. was a period 
of consoUdation and decline for the Spanish missions on Guam. By 1819. only four 
were In active use. Agana. Pago. Agat. and Umatac. FInally. by 1848. only two were 
In active use. In Agana and Agat. 

A modem map of Guam .wlth the missions marked on It. Is on page H-4. 
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THE SPANISH CHURCH IN UMATAC (BEZEl,. 1989) 
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APPENDIX I - PILAR PROJECT BIBLIOGRAPHY. 

Pilar Project Ltd. 

(1) Monthly RePOrts to GovGuam. Department of Parks and Recreation -
February. March. April/May, June, July, 1991. 

(2) P1Iar ProJect ProgreSS Reoort at ''New Insights Into Ancient Guam", Depart 
-ment of Parks and Recreation, Historic Preservation Month 19 July 1991. 

(3) Third Global Congress of Heritage Intemretatlon International: Joining 
Hands for Quallty Tourism, "Marine Archaeology and Cultural Tourism In 
Guam: A case study In the development of a government private sector 
partnership." Honolulu, Hawaii, 3-8 Nov. 1991 (forthcoming). 

(4) "Ballast Analysts on the EJJm: Site: A Methodological Study." Manuscript on 
me. 
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APPENDIX J - UNIVERSITY OF GUAM LETTER OF SUPPORT. 

UNIVERSITY OF GUAM 
UNIBETSEDAT GUAHAN 

IICRONIIlAN ARIA RI!8EARCH CENTER 

Auauat 6, 1991 

Mr. R. Duncan Malbewson In 
DIrecIor of ArcbleOlolY 
TIIo Pi1ar Proiect, Ud. 
P.Q 1IOI164!1 
" ...... Quam 96910 
FAX 477·3682 

Dear Duncan: 

IlJnIwonly 01 Guom 
UOO -. MIrVIoo. Oulln _ 
Tel: (8711 73oUI73 
Fa: (8711 734-7~ 

I would lib 10 1ato thli opporllmity 10 r.amrm our unerelllln contlnulDa Ibe fine workin, 
rcl_tlolllhlp established lOme montfis _,0 through you and Mr. John BeDl ollbo Pflar Projccl, 
Ltd. 

AI you know, we aro lookl., COrwanllO world", wilb you In lbe.rcu of contlnuln, educa. 
IloIi. ltudcnllnler!'ShJps. and clusca In "Marine ArdIUoIO&Y'. "S\lIDlSb MarItime 0Il11n In 
\he Paclffc" and "UbOralOly TcclInlqucs'. durbla wblcb our sluilenll will obtain handso()Jl 
experlence wortloa wllb your Projod polIOIUIeL 

We abo aD1IclpalO ~ }'!Ill, wbe_r our lime DetIDhs. lu Iho historical reseudt on lhe 
PIlar and any PouIble effeCt Ibe slipwreck may bavo hod on the native a.morro culture. 

OlIo or Ibe Ihl!IP we would like 10 cxmslder Is workiD2 ~ on devel!lPlna K·12 teacblna 
DWmIaIs whlch wm focus upon Ibe Ulldct1laJJdiu& of Il>e SpaDIIh and CWnorro cullin in Ibe 
Padfle. Another Ibi~1 we bope 10 do Is worklnit logethor 10 dove lop Inlerpretlve museum 
exhibits whlcb will blShlighl the ffndinp of our jo/iu elfOlL 

In dDlins. I wiIh you all my bolt foryour pioneering efforts in ereatfna _ Marine ArcbaeolO8)' prosram on Ouam. 

Sincerely. 
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APPENDIX ][ - PERMIT AGREEMENT WITH GUAM GOVERNMENT. 

AGREBMENT 

This Aqreement is made thh __ day of July, 1987, by and 

between tbe Government of Guam, actinq tbrouqh the Department of 

Parka and Recreation, hereinafter referred to aa the -GOVERNMENT-, 

and Davey Jones Archaeoloqy, a Guam corporation, 

hereinafter referred to aa the "SALVOR". 

WITNESSBTB 

WREREAS, the SALVOR haa made application to the GOVERNMENT 

under Government Code aection 13985.34 to conduct aurvey and 

recovery operations relatinq to underwater historic property, aad 

IIHEREAS, the GOVERIIIIEIIT haa determined that the SALVOR is a 

qualified applicant, and 

IIHEREAS, the GOVERNMEIIT haa determined that it would be in 

the beat intereata of the terri tory of Guam to qrant SALVOR a 

permit, purauant to Government Code section 13985.34, to conduct 

survey aad recovery operationll relatinq to underwater historic 

property, aad 

WREREAS, the permit, subaequently modified, wall iSllued to the 

SALVOR on May 5, 1987, with tbe condition, aoted ia Section 6 of 

aaid permit, that a more detaillld aqreemeat waa to be neqotiated 

between the parties within ninety (90) daya of the i.auance of the 

permit, 
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Agreement for Salvage 

NOW, THEREFORE , the GOVERNMENT and the SALVOR in 

condderation of the mutual covenants hereinafter eet forth, and 

in accordance with Section 6 of the permit, agree and contract ae 

followa. 

1. EXPLORATIDR 

1.1. Scope of Exploration. ThiB Agreement coven the 

survey and recovery of artifacts a.sociated with the remains 

tentatively identified as being those of the Nue8tra Senora 

del Pilar. No perllission i8 granted to the SALVOR to reDOVe , 

displace or to disturb any artifacts or remains not 

associated with the Nueetra Senora del pilar. 

1.2. Area of Exploration. Survey and recovery 

operations of the SALVOR under this Agreement shall be 

limited to the area designated in Attachment A. 

1.3. Autborization. Survey and recovery operations may 

commence effective with the signing of tbis Agreement by all 

parties. 

1.4. Protection. Once the SALVOR has located the 

remains of the Nuestra Senora del Pilar, tbe SALVOR au""",e 

the obligation to protect the same from third parties. 

1.5. EXclusive Right. The GOVERNMENT shall not i •• ue a 

permit to any other party for Burvey and recovery operations 

within the designated area set forth in Attachment A during 

the term of this Agreement. 
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Agreement tor Salvaqe 

2. PROFBSSIONAL PROCBDURBS 

2.1 Hiring of Archaeoloqbt. Tha SALVOR shall recruit 

and employ an experienced marine arcbaeoloqist to over... the 

survey and recovery operation. covered by this Agr ...... nt. 

a. Tbe SALVOR and tb. GOVl!lUlMBNT must both concur 

that the Archa.oloqist has sufficient prof ••• ional 

experi.nc. and qualification. to ad.quat.ly oversee the 

surv.y and r.covery operation. cov.red by this 

Aqr....."t. At thia time. the GOVERNIIBIIT concur. that 

Ronald COI ..... n. CUrator of the Queenoland Museum. has 

.ufficiant professional experi.nce and qualifications. 

subject to r.view of profe.aional reports from prior 

projects directed by Mr. Col ..... n. 

b. The Archaeoloqist shall advise the GOVl!RNMBIiT 

of tbe proqr.sll of the 8urvey and recovery operation. 

and tbe IItatus of all reaearcb and shall work 

closely with the Department of Parke and Recreation'. 

historic preservation .ection 

c. The GOVERNMENT desiqnate. the Territorial 

Archaeoloqi.t to work closely witb the Archaeoloqist and 

to monitor the conduct of surv.y and recovery operation. 

and all re.earch pursuant to tbe term. of thb 

Aqreement. 

d. The Archaeoloqiat will have the authority to 

direct the survey and recovery operations in accordance 

with the terms of a professional res.arch desiqn that 
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Aqresm'nt for Salvage 

applies the techniqu" and standards of .. rin. 

archaeology to the circumstance. of this proj.ct. 

2.2. Survey Res •• rcb Design. Prior to the u.. of any 

potentially destructive .urvey techniqu.s, the Arcba.ologist 

shall compl.t. a aurv.y r.s.arcb d.sign wbicb will .pacify 

tbe ..... ur.. to be 8tlployed to laca t. the aU., I te extent, 

the dietribution of ... terials within the .it. and .ny other 

cirCUllletanc.s of the d t. ae IItY be requir.d for a full 

arcbaeological a.e.sement. The survey r.searcb d •• ign shall 

incorporate Reb relevet arcbival .... terial. or other 

inforaatlon as relevant and wbich .. y be in the pos.ession of 

either the SALVOR or the GOVERNMENT. 

e. The survey research design .... st be approved by 

the GOIII!RIiHBIIT. Th. GOVEIUIMl!!IT "'y, at its discretion, 

circulat. the propo.ed raa.arcb daaign to other 

qualified archaeologieta for their review and ~nt on 

it" professional quality and adequacy. If there ia a 

fee charged for such profesdonal review, the SALVOR 

will he r.apeneible for the fe... of no IIOre then 

thre. /31 .ucb reviews. 

b. Upon conopl.tion and approval of the survey 

r •••• rcb de.lgn, the SALVOR shall provide an .stimate of 

the expense of completing the operations in the re •• arcb 

de.ign for approval by the GOVERNIIIHT, and the SALVOR 

sball po.t a p-rformance bond for the SIIOunt of tbe 

estiaated expense. In the event that the SALVOR fails 

m'm 
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to coeply with th. t.~ of th. surv.y r •••• rch d.sign, 

the perforunc. bond ah.ll be forfeited in the ..... lIIlt 

n.c .... ry to compl.t. th. project froa the poiDt at 

which the forf.itur. occurred. 

c. '1'bII aurv.y operations lI\Iat adbere to the tel1Dll 

of the approved surv.y research design. Any addition. 

or chanqes in the survey oper.tion. sh.ll require 

advance notific.tion .nd justification to the 

GOYBRNKERT, snd the approv.l of th. GOVERNMENT. 

2.3. SALVOR'. Raport. After the .urvay oper.tions .re 

coooplet.d, the SALVOR ~.ll d.Uver to the GOVI!IIIIMERT • 

r.port •••••• ing th. loc.tion of the .it., the boundaries of 

the sit., th. distribution at mat.riale within the sit., the 

depths ot any depoaits within the ait., and any other 

circumstances of the .ite •• nece ••• ry for • full .nd 

prof .. aional description .nd a •• e • .-nt of the site. The 

GOVBRRMEHT agrees to t.ke no .ction with re.pect to 

nomination at the site of the Nue.tra Senora del Pilar to the 

Gu&III or National Ragiater of Historic Place. which would 

c.u.. a d.lay in the orderly conduct of the survey and 

recovery operation. a. specified in this Agreement. 

2.4. Data Recovery Plan • After the COIIpletion ot the 

• urvey dOCWl8Jltation of the aite, the Arcbaeolog1at shall 

coeplet. a data recov.ry plan tor the site following the 

principle. given by the Adviaory council on Hietoric 

Preservation in Treatment of Arch.eological Sit •• , A 
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Handbook. TIle data recovery plan sball 8p8cify re.earcb 

questions applicable to tbe aite and ita area. of 

significance. tbe potential data that addrea. tb •• e re .. arcb 

questions and the procedures to be applied wbicb abould yield 

data of relevance to the researcb que.tiona conc:eming the 

apecific circuaatancea of tbe site. 

a. TIlle data recovery plan may be circulated to 

other profesaional arcbaeologiats for review of ita 

professional .cope and adequacy at the diacretion of tbe 

GOVBRIIHBII'1'. The SALVOR sball be reaponaible for tbe 

feea of no IIOre tban three .ucb reviaw. of tble plan. 

b. Upon coaopletion and approval of tbe data 

recovery plan. the SALVOR aball provide an e.timate of 

tbe expense of cOlipleting the operationa in the data 

recovery plan for approval by the GOVERNII!NT. and the 

SALVOR sball poat a performance bond for the allOWlt of 

tbe estimated expense. In the event that the SALVOR ia 

unable to COIIplete the t ...... of the data recovery plan. 

the perfcraance bond ahall b. forf.i ted in the amount 

n.cessary to complete the project frOlll the point at 

which the forfeiture occurred. 

c. 110 recovery operations ahall take plllce until 

the GOVBlIIIIIBN'J" baa approved the data recovery plan. and 

the recovery operatione 1lU8t confor1ll to the terms of 

thllt plan. No addition. or chang.. in the recovery 

operationa shall be ... de without Urat receiving the 

~'S approval in writing. 
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Agr .... nt for Salvage 

d. If the conduct of recovery oper.till.. reveal _ 

circumataDce., feature. or artifacts not anticipated or 

not provided for in the data recovery plan, the SALVOR 

and the Archaeologi.t are to notify the GO~ 

~diate1y for a joint datermination of whether the 

recovery operationa currently in the date recovery plan 

are aufficient, or whether modificationa to the plan are 

n .. ded to respond adequately to the unanticipated 

circwaatanc ••• 

e. The Archaeologi.t ahall over... the completion 

of the relevant analyses a. specified in the data 

recovery plan, and .hall compile a final report of the 

archaeological investigations at the aite. This report 

ahall _et standards g.n.rally recogniz.d in the 

prof .. don, IlUch as those contained in Thll Man.g .... nt 

of Arch.eological IIesourc .. , The Airli. Sou .. Report, 

edited by C.R. HcGimsey III and B.A. Davia. 

f. Th. final report and all original field notes, 

photographs, drawinga, aapa or other recorda of the 

excavation and of the aite ahall be the property of the 

GOVERIIMEII'l, but the SALVOR and the Archaeologist ahall 

be able to k .. p copies of all of the records and to ua. 

th .. in publicationa elaewher •• 

2.5. Con.a". tor. The SALVOR ahall provide, in 

advance, sufficient funds to the GOVERNMENT for recruitment 

and employment of an experienced con.ervator of marine 
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Aqr.ement for Salvaqe 

GOVI!RlII!EII'1' before th. cons.rvation proc... COlllHllC ... 

Th. SALVOR takes no reapondbili ty for 10.... incurred 

during th. con •• rvation p.....,... other than accountinq 

for the lo.s on the inventory furnished the GO~ 

prior to the division under Section • of tbia Aqre ... ant. 

Every effort shall be ~de by the Conservator to 

preserve the aci.ntific inteqrity of all artifact •• 

c. Th. SALVOR agr.ea to comply witb th. 

directiv •• of the COnservator concerninq the proper care 

and trea~nt of all artifacts. 

d. The Conservator upon request .hall; within 

rea.on. uae the SALVOR's facilities to re.tore or 

stabilizs artifact. within the collection. of gov.rnDllDt 

of Guam aqencies. The COnaervetor also eball andeavcr 

to provide training for government of Guam _loyees 

responsible for the car. of artifact collections. 

3. MONITORING 

3.1. Inspection of Site. Th. GOVERIIMBlIT r •• erve. the 

right to inspect at it. discr.tion the area covered by thi. 

Agreeaent, th. .ite of the propo.ed operations and to u.e 

whatever method of inspection it d ..... appropriate to verify 

information concerning the site and the perforllllnce of the 

SALVOR. The GOVERNMIIIIT agre •• to lIIIke a good faith effort 

not to di.rupt the conduct of operations by the SALVOR in the 

abaence of avida"",a that a violation of thh AgrHllllnt ba. 

occurred. 
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Agreement for Salvaqe 

artifact •• 'l'he Con.ervator .hall have the authority to 

over .. e aU operation. relatin9 to atabilization, trea_nt 

4IId curation of artifacts recovered by survey and recovery 

operations. No recovery .hall take place until the 

facilities for tnatlMnt and con.ervation of artifacts i. 

caorplated, aDd the coneervator has .. sUllIed hb or her 

re.ponsibilitiea. 

a. The Conaervator shall keep COIIPlete record. of 

each artifact and it. treatment. The.e record •• hall be 

delivered to the GOVl!RNI!!II'l' at least quarterly for tbe 

duration of the project, and the recorda may be 

circulated to othar qualifiad profesaional conservator. 

for evaluation and co .... nt at the discretion of the 

GOVERNMI!II'l' • 

b. Con •• nator shall dete"",ine which 

artifacts an in a sufficient .tate of .tabilization to 

be preeented for division pur.uant to Section • of this 

Aqr_t. No co_tic re.toration will be undertaken 

by the Con8ervator unle.. it i. deterained by the 

Con.ervator to be e •• ential to the .urvival or inteqrity 

of the artifact or unle.. it i.e requested by the 

Archaeol09i.t to facilitete study. '!'he G01IEJINIIEII'l' 

under.taad. that on occa.ion severely aeteriorated 

artifact. may DOt aUrYi ve the con.ervation proce... In 

mo.t c .... , the Consarvator will rec09niza thb 

po •• ibility and brinq the matter to the attention of the 

-8-
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~greeDent for salvage 

a. opon 24 hours advance notice given by the 

GOVERNMENT, the S~LVOR shall be required to transport no 

more than two repre.entatives of the GOVERNMENT to the 

lite. 

b. There shall be no restrictions placed upon 

the GOVBRIIMIIlIT, other than the conditiona of 3.1, when 

the GOVERIIMlINT provides ita own transportation to the 

lite. 

c. The GOVERNHBN"l' shall furnish the S~VOR a 

written liat of authorized representatives de.iqnated by 

the GOVERRMENT as ob.ervera and persons having accea8 to 

the site, all v.neb and activities. The GOVERNMENT 

shall make every effort to observe confidentiality as to 

all aspecta of the survey and recovery operations, in 

view of the need to Gaintain a high level of aecurity. 

3.2. Records. ~ll records pertaining to the aurvey and 

recovery operations, including those of the aurvey and 

excavation, ship lDIJ., dive recorda and treatment at 

artifacts recovered ahall be open to inspection by the 

GOVERNMEN'l' upon requeat. 

4. DIVISION or PROPBRTr 

4.1. Appraisal of Recovered Items. Opon conclusion of 

the a"ientitic study of the artifacts by the Archaeo1oglat, 

the parties ahall each appoint, at their own expenae, an 

independent appraiaer to deteraine the fair .... rket value of 

each object within the collection of artifacts. If the 

- 10-
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Agree .. nt for Salvage 

appraiaala are ia agr_nt in respect to any ODe object to 

within lOt of the higher figure, thea the average of the two 

figures will be accepte4. If the two appraiaala are in 

variance in e"ce" of 10' of the higher figure on anyone 

Object, and the GOYBRNMBNT and SALVOR cannot agree upon the 

appraised value, then a third appraiser will be appointe4 by 

the perties and the cost of the third appraiser equally 

shared. The average of the two nearest of the three 

appraisals will than be accepted. 

4.2. Diviaion of Item. Recovered. The GOVERIII!EII'l' 

determine. that it i. in the beat iatere.t. of the territory 

of GU_ that, of any undarwater bhtoric property recovered 

by SALVOR, a fair .bare of the artifacts be retaine4 by the 

GOV!RNMBN'l' for the benefit of the people of GUam, and thet a 

fair ahare shall be aaa1qned to the SALVOR. The artifacts 

ahall be divided accordiaq to fair market value oa the 

following perceatage ahare basia - 7st ahall be uaiqned to 

the SALVOR and 25 t ahall be retained by the OOVl!RNMBll'l'. The 

GOVBRIIHEII'l' ahall have the right of first selection with 

regard to it. 25' ahare of all the artifacta. After the 

GOVERIIMBNT haa .. l.cteoS it. ZH ahare, ths SALVOR will then 

be permitted to aeleat ita 75t ahare. Should the GOVERNMEN'l' 

deaire to seleat artifacte in exce.. of it. 25' ahare, the 

OOV!RNMBN'l' muat pay the SALVOR, within 120 day., the fair 

market value of .uch artifacts. 
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Agr .... nt for Salvag. 

4.3. Sal .. to Guam Residents. In the event any of the 

artifact. are to b. 801d on the open I18rket, the perti.s 

agr.. to prodde a right of first r.fusal to the people of 

Gu .. with regard to their purchase. The asking pric ... hall 

reflact the fair .... rk.t value of the artifact .. , any 

applicable taxes and .. hall include a fair profit for the 

seller. The right of fir .. t refu .. al .. hall ext.nd for a period 

of thirty days frOll the time the artifact is first offered 

for aale to the people of Gu .... 

4.4. SALVOR a .. Aqent for the GOVERNMBNT. The SALVOR 

.... y, at the dir.ction of the GOVERNMEII'l', act as the agent for 

the GOVERRMENr with regard to the aale on the open .... rket of 

any artifacta belonging to the GOVERNMENT. In such a ca.e , 

the SALVOR ahall poat a bond for the value of the artifact. 

to be 80ld prior to their removal from Guam. The bond will 

be relinquished only upon return of the artHact. to the 

GOVERNMENT or upon rec.ipt by the GOVEIUIMEIIT of the agreed 

payment. 

s. VIOLA'l'IOR OP PBllMI'l' 'l'ERMS 

5.1. Breach. Should th. SALVOR faU to obaerve or 

perforlll any t.= or condition of thb Agr ..... nt, th.n the 

GOVERNMIIIIT shall notify the SALVOR in writing of the e"act 

natare of each breach of this Agre ....... t. The SALVOR .. ball 

have thirty (30) daya to correct the breach. upon request by 

the SALVOR, additional tillle to correct the breach ... y be 

granted at the discretion of the GOVERII!IENT. If the breach 

- , ')-
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Aqreament for Salv.~e 

18 not cured within tha allotted time, then thb A~e_nt 

shall be taBiDated. 1n tba avent of termination, all 

artifacts reCOVered up until the date of termination aha 11 be 

divided in accordanc. with Saction 4 of thia A~reemaDt. 

5.2. Temporary Halt to Operation. 1f the breach of thi. 

A~reeJDent by the SALVOR i. of auch a nature that continued 

operationa wODld place either artifact. or acientific 

information in jeopardy, the GOVSRNMENT may require a 

tellpOrary halt to operation. until the breach i. corrected. 

6. DURATIOIf 

6.1. !!e! . . The initial t.ra of thb A~e"""'nt ahall be 

for a period of one yelr. 

6.2. Extenaion of Term. If, durin~ the initial term of 

thh A~re ..... nt, SALVOR co .... nc.. surv.y or recovery 

operation., than the A~eement may be ranewed for conaecutiv. 

period. of one III year each 1£ agreed by both parti.e, 

provided. 

a. SALVOR ahall give written notice to the 

GOVERNMI!N'l' of SALVOR'. intent to renew thia A~r ...... nt 

not Ie .. than thirty (30) dey. prior to the expiretion 

date of tba initial term or of any renewal term, a. the 

ca •• lI8y be. 

b. SALVOR aball concurrently, with it. written 

notice of intent to renew, pay to tbe GOVElUIMENT an 

annual renewal fae of $1,000 dollars. 

APPENDIX K • PROJBCT PBRMlT AGRBItIIElfT PAGEK·lS 



ARCJL\BOLOQICAL II: BI8TORJCAL IIIVII8TJQATION PROPOSAL 

TIIB IIAl'OLA GAU.BON: NDESmA IIBI'IORA DBL PILAR 

Aqreement for Salvage 

c. SALVOR sball, during eacb annual renewal 

period, conduct a fair and reasonable degree of survey 

or recovery activity within the designated area set 

fortb in Attachment A, measured by reference to the 

particular circumstances inclUding, but not limited to, 

weather, location of surveyor recovery activities, 

deptb, water conditions, t1lle of day, day of _k, 

availability of equipment, availability of qualified 

personnel and similar circwastances. 

7. GENERAL PROVISIONS 

7.1. Definition. As used in tbis AqrelllleDt, 

'underwater bistoric property' means any sbipwreck, veeeel, 

cargo, tackle or underwater arcbaeological specimen, 

including any found at refuse sites or submerged sites of 

former babitation, that bas remained unclaimed for more than 

ten (101 years on the bottoms of any waters. 

7.2. Title To Underwater Historic Property. SALVOR 

acknowledge. that Govern_nt Code Section 13985.31 

establisbes tbs public policy that title to underwater 

bistoric property is vested in the territory of GuaDI, and 

tbat sucb underwater bistoric property is subject to the 

dominion and control of the territory of Guam. 

a. All artifacts recovered shell remain the 

posse.sion of tbe GOVE~ witb the SALVOR responsible 

for tbeir transportation, stabilization, curation, 
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maint.nance, storag. and •• curity until the final 

dbtribution occur. as set forth in section 4 of thb 

AqreeJIeDt. 

b. Upon the fiDal distribution of the artif.cta, 

.s set forth in section 4 of this Ag ....... nt, e.ch party 

shall....... c:c.pl.t. cootrol and r8aponsibility for 

th.ir sh.re of the .rtif.cts. 

c. SALVOR sh.ll •• cure .nd maintain 10 •• 

prot.ction insur.nc. in the ..aunt of one Hundred 

Thousand Doll.rs ($100,000.001, .nd .h.ll provide a copy 

of the insuranc. policy tc the GOVElIIIIIBIIT. The 

GOVERNMEIIT sh.ll be dedgn.ted the benefici.ry under 

the loss protection insuranc. policy. The policy .. ill 

extend only to the .rtif.ct. recovered during such time 

as the SALVOR is respondble for thell •• specified in 

Bection 7.2(.). one. the arti f.cts have been 

distributed pureu.nt to section 4 of thie Aqre_nt, 

insurance covsreq_ will be the reepondbility of each 

party. The GOYBIUDIlIlI'l .h.ll cOllply .. i th every 

re •• on.bl. ..curity .... eur.. bpoeed by the SALVOR .nd 

the in.uranc. campanie •• 

7.3. compliance with All Law.. In conducting .ny of its 

.ctiviti •• und.r this Agr ..... nt, the SALVOR eh.ll comply .. ith 

all l.w. and regul.tione of the territory of GU .... nd the 

United St.tee of America including, but not limited to, .11 

1 ..... Dd regul.tion. goverDing n.vig.tion, marine resource. 

.nd marine lif •• Addition.lly, prior to conducting any 
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Agr .... nt for Salvage 

surveyor recovery operatione, the SALVOR will be responeible 

for obtaining any permits, licen .. s or other clearances 

required by the federal or local govenuoant or any of its 

agencies and shall pay all charqe. and fees. The SALVOR 

shall pay all taxee due and payable as a result of survey and 

recovery operations conducted in accordance with the terms of 

thie Aqre_nt. 

The rights of SALVOR 

under this Aqre_nt are not transferable by SALVOR without 

the prior written con •• nt of the ~. 

7.5. 1I0tice. Any notices required to be given under 

this Agreement shall be in writing and shall be delivered by 

registered or certified maU, po.tag. prepaid and with a 

return receipt reque.ted, by telex or personal delivery to 

the parti.s as follows. 

If to SALVOR. 

If to GOVBRIIMBRT: 

Jack Dyer 

P.o. Box 23905 GMF 

Guam, H.I. 96921 

The Director 

Department of Parks and Recreation 

490 lIaval Bospital Road 

Agana Heights, GUam 96919 

7.6. Inde-nification by SALVOR. SALVOR shall save and 

hold harmle.s the GOVERNMENT and all its officers, agents and 

employe.e from any and all suits or actions of every nature 

and kind whicb may be brought for or on account of any 

-16-
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A9r .... n~ for S.lvag. 

injury, dea~h or d ..... g. ariaing or growing ou~ of ac~s or 

OIIiaaiona of ~e SALVOR, i~s offic.r., al]llJ1~. or uploy ••• 

UDdar ~hi. Agre ... n~. 

7.7. Inde.nifica~on by GOVBRNM!NT. The GOVEIINMIIN'r 

.hall •• ve and hold harmless ~a SALVOR and all i~s otticer., 

agen~. and employee. from any and all .uiu or a~ioD. of 

ev.ry na~ura and kind whicb .... y be brougb~ tor or on accolln~ 

of any injury, dea~ or damage arising or growing ou~ of ac~. 

or CIliadons of ~be GOVERH!IEII'1', its officers, agents or 

employee. under ~i. Agreemen~. 

7.8. PubUca~ion Ri9h~.. The GOVBIUi!IENT and ~e SALVOR 

aball bave join~ publica~ion rights (including ~be prin~ and 

alacuonic media' vi~ r.spect to all a.pacts of the survey 

and r.covery of 1:he NII •• ua S.nora del Pilar, including all 

property re~rieved from ~ha~ v ... d. The pa~.a ... y agree 

~o :loin~ly prepare public information concerning ~e survey 

and recovery phas •• and on ~he propar~y reui.ved, includill9 

axhibi~on. and publica~lon •• 

7.9. Adver •• Ruling. No~wlth.~anding any ruling to ~e 

conuary by any court, ~h. SALVOR hold. hilulelf du~y bound ~o 

ob •• ..". the ~em. and conditions of ~bia Agre.men~. 

7.10. Permi~ HOdifica~ion. When eff.c~ve, ~ia 

Agr ..... nt vill supersede Sec~ion 5 of ~he p.rmi~ originally 

signed on May 5, 1987. 
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Agreement for Selvage 

IN lfITllBSS IlBEREOP. tbe parUes bereby execute tbh 

Agreement. 

9'~~7!Jf. 
bite 

~t oe!Dlr tment of 
Parka Recraation 

APPROVAL AS TO PORM. 

kz~ERSON 
mey General 

~.OA. 
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ATTACHMENT A 

'!'he area tor aurvey and recovery operationa will initially be a 

circle with center at: 

Latitude 

Lonqitude 

13 d.grees, 15 minute., 30 seconds North 

144 degrees, 39 minutea, 0 .econde Eaat 

and a radius of three (31 statute .U.s, with the exception of 

all area. where the juri.diction of the submerged land. haa been 

re.erved to the U.S. Navy. 

'!'hie initial area .hell apply untU auch time as the actual 

extent of the araa where the r ..... in. of tha Nue.tra Senora del 

Pilar ara situatad can be accurately delin.ated. At that time, 

the area tor euney end recovery operation. will be redefined to 

include tho actual are. of the remain., and sucb additional area 

.. ie needed to a •• ure .afe and orderly operation. pursuant to 

the term. of the Agreement. 

• 
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APPENDIX M - GLOSSARY. 

The following definitions have been compUed and modlfled from a number of 
archaeological publications to assist non-archaeological peISonnel to undeIStand the 
full scope ofthls project (Ie See McGtrnsey and DavIs. 1977; King. 1980; NTHP. 1984. 
1985). 

ARCHAEOLOGICAL RESOURCES: All evident of past human actMty which 
can used to reconstruct the lifeways of past peoples. These Include site. artifacts. 
environmental and all relevant Information and the contexts In which they occur. 

ARCHAEOLOGY: A Scientific interdisciplinary set of methods and techniques 
for recovering. analyzing. Interpreting. and explaining the unwritten portion of the 
historic and pre-historic past. 

AVOIDANCE: ActIve attempts to avoid threatened resources by partial or 
complete project redesign or relocation. 

CONSERVATION ARCHAEOLOGY: An approach to archaeology based on a 
philosophy stressing the protection. preservation and/ormanaged use of the cultural 
resource base for future generations. the protection of sites and preservation of data 
through SCientific study . 

CULTURAL RESOURCE MANAGEMENT: The development and maintenance 
of programs designed to protect. preserve. study and manage cultural resources. 
DeveiopeIS of such programs may Include governing bodies or agencies of govern­
ment. academic and research institutions. and private corporations. The goal of such 
programs should be the conservation of cultural values and the maximum effective 
conservation and utilization of these resources for the public good. 

CULTURAL RESOURCES: Districts. sites. structures. and objects and evidence 
of some Importance to a culture. a subculture. or a community for scientific. 
traditional. religious. and other reasons. These resources and relevant environmental 
data are Important for describing and reconstructing past lifeways. for interpreting 
human behavior. and for predicting future COUISes of cultural development. 

CULTURE HISTORY: The chronological and spatial framework for describing 
the development of human societies and cultures. and the documented processes of 
change Involved In this development. Studies In culture history are primarily 
concerned with definIng the geographic extent. relative age. and COUISe of develop­
ment of cultures. 

CULTURE PROCESS: The general factoIS and mechanIsms responsible for 
cultural change and variability. In cultural resource management studies. Invc:stiga­
tions of culture process Involve providing and testing explanations. expressed In terms 
of explicit formulations. for cultural events which occurred In the study area . 

EMPIRICAL INVESTIGATIONS: Studies based on or derived from explicit 
experience. experiment. or observation. 

ETBNOGRAPmC RESOURCES: All evidence of Identifiable ethnic lifeways 
dating In historic or protohlstorlc periods which may be used for describing. 
reconstructing. and Interpreting cultural systems. These Include sites. artifacts. 
ethnographic records. documentary records. Informants. environmental data. 
and all other Information. Ethnographic resources are cultural resources and may be 
COnsidered archaeological resources when they provide needed Information relative to 
the SCientific study of archaeological resources. 
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concemlng the human past and Its potential use, 2) the acquisition and preservation 
of objects, sites, structures, etc., for public education and enjoyment, 3) educational 
and economic benefits from archaeological exhibits, and 4) practical applications of 
sclentlfic findings acquired through archaeologlcallnvestlgations. 

ARCHAEOLOGICAL RECORD: A record of archaeological data collected to 
preserve the Integrity of sites after they have been excavated. The archaeological 
record Includes artifacts and what they tell us about past human behavior. 

ARCHAEOLOGICAL RECOVERY: May profess archaeological control over 
digging. 

ARCHAEOLOGICAL TECHNICIAN: A person with practical experience, and 
knowledge In technical skills involving the description and conservation of archaeo­
logical materials, but without the formal training necessary to Interpret the recovered 
evidence. Commonly thought of as a paraprofessional. 

ENVIRONMENT ARCHAEOLOGY: The study of human adaptation to par­
ticularly environments using a wide variety of sclentlfic techniques to analyze 
archaeological materials. 

PRE-DISTURBANCE SURVEY: An initial site survey to map surface featwes. 
structures, and artifacts before anything Is disturbed by excavation activities. 

REMOTE SENSING: Surveying procedures for data collection by instruments 
that are operated at some distance from the surviving archaeological remains. 
Underwater work usually Involves sidescan and sub-bottom sonars, magnetometers, 
metal deteclors, fathometers, photography, and video. 

RESCUE ARCHAEOLOGY: Excavations carried out on a site threatened by 
unavoidable destruction. 

SALVAGE ARCHAEOLOGY: An approach used In an emergency situation 
based upon the need to make Immediate archaeological recovery of material from 
threatened sites. 

A list of the most common abbreviations used by Archaeologists and AdmIn-
Istrators when dealing with Historic wreck sites: 

OCS - Outer Continental Shelf 
OAHP - Office of Archaeology and HIstoriC Preservations 
BLM - Bureau of Land Management 
CRM - Cultural Resource Management 
SOPA - SOciety of professional Archaeology 
lAS - Interagency Archaeological Service 
NPS - National park Service 
SHA - SOciety of HIstoric Archaeology 
ICUA - International Conference on Underwater Archaeology 
ASCA - American Society for Conservation Archaeology 
SBPO - State HIstoric Preservation Officer 
NEPA - National Environmental Policy Ad 
EIS - Environmental Impact Statements 
AIR - Archaeological Impact Reports 
EAR - Environmental Analysis Reports 
CEQ - CouncIl on EnvIronmental Quality 
SAA - Society for American Archaeology 
MMS - MInerals Management Service 
USGS - United States Geological Service 
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