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Created In 1976, the Nautical Archaeology
Program at Texas A&M Is the oldest and one of the
largest master and doctoral degree granting
programs of its type in the world.
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Ship Reconstruction Laboratory

Problems related to the time to completion in our MA and PhD
degrees led to the creation of a two-year M.S. in Maritime
Archaeology and Conservation, aiming at the needs of the
market and focused on placement.



Audrey Wells - VizLab

The new MS (32 Credit Hours) maintains our traditional focus on
ships and seafaring around the world and throughout time, as well as
the fundamentals of archaeological artifact conservation.

Further specialized training in maritime archaeology emphasizes
technical skills required in a variety of professional areas.



Gnalic Shipwreck Excavation 2014

The M.S. Is designed to prepare students
for employment in maritime museums,
cultural resource management firms,
(including companies working with the
offshore oil industry), and federal, state, or
similar government agencies.



Students in the M.S. program will benefit from the research opportunities and
internships available through Texas A&M University’s Center for Maritime
Archaeology and Conservation (CMAC), the university-affiliated Institute of Nautical

Archaeology (INA).
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The program is op& to a limited numbe
selected on a competitive basis. We a!ccept around 20%
of- the”appllcants : -

Kotaro Yamafune. Gnali¢



Required Courses

ANTH605 Conservation of Archaeological Resources | (4 credit hours)
ANTHG608 Skills in Maritime Archaeology (3 credit hours)

ANTHG611 Introduction to Nautical Archaeology (3 credit hours)

ANTHG615 History of Wooden Shipbuilding Technology (3 credit hours)
ANTHG616 Research and Reconstruction of Wooden Hulls (3 credit hours)




Maritime Elective Courses

(3 credit hours each)

ANTHG607 Historical Archaeology

ANTH644 Classical Archaeology

ANTH612 Pre-Classical Seafaring

ANTH613 Classical Seafaring

ANTH618 Medieval Seafaring in the Mediterranean
ANTHG628 New World Seafaring

ANTH629 Post Medieval Seafaring



Maritime Elective Courses

(3 credit hours each)

ANTHG610 Outfitting and Sailing the Wooden Ship 1400-1900
ANTHG614 Books and Treatises on Shipbuilding

ANTH603 Seafaring Life and Maritime Communities
ANTHG606 Conservation of Archaeological Resources Il

ANTHG633 Deep-Submergence Archaeology



We are planning establish working relations with other institutions, such
as The Smithsonian, the Park Service, N.O.A.A., etc.

ANTH 660 Field Archaeology (optional 3 hours)
ANTH 684 Anthropological Internship (optional 3 hours)



Recommended Courses

MASTA489 Forensic Underwater Science (Scientific Diving - 4
credit hours)

We also recommend that students take courses outside the
Department: GIS, AutoCAD, AutoDesk Maya, Rhinocerous,
Houdini, PhotoScan, etc.

Some students take advantage of other elective courses
available in the Department: ANTH 637 Paleoethnobotany;
ANTH 634 Palynology; ANTH 627 Human Paleonutrition, etc.



Other Elective Courses
(3 credit hours each)

ANTH602 Archaeological Methods and Theory

ANTH639 Gender, Ethnicity and Class in Archaeological Research
ANTH642 Research Design in Anthropology

ANTHG645 Cultural Resource Management
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Faculty

Filipe Castro researches lIberian
seafaring, history of shipbuilding,
and cultural heritage management.

Kevin Crisman researches
seafaring from circa 1500 AD to the
present, especially American
seafaring history.

Chris Dostal is a historical
archaeologist who specializes in
the conservation of archaeological
material and computer graphics.

Donny L. Hamilton is a historical
archaeologist who specializes in
the conservation of archaeological
material.

Deborah Carlson is a classical
archaeologist specializing in
seafaring in ancient Greece and
Rome.

Cemal Pulak researches Bronze
Age maritime trade, technology,
seafaring, ship construction, and
nautical archaeology of the eastern
Mediterranean and the Aegean from
prehistory to post-medieval times.

Shelley Wachsmann focuses on
ships and seafaring, primarily in
the eastern Mediterranean during
the Bronze and Iron Ages.



Taxonomies

A. J. Richard Steffy:
Cargo carriers, warships, fishing craft, utility craft.

B. Sean McGrall:
Floats, Rafts, Boats:

C. Eric Rieth:
Floats, Rafts, Boats (dugouts, extended dugouts, assembled craft);

D. Olaf Hassl6f / Lucien Bash:
Shell-first, skeleton-first, things in between;

J. Richard Steffy Ship Reconstruction Laboratory
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E. Lucien Bash / Fred Hocker:
Shell-first, skeleton-first, Bottom-first:

F. Basil Greenhill
Rafts, Skin boats, Bark boats, Dugouts

G. Patrice Pomey:
Conception, Structural Principle, Construction Sequence,

H. Piero Dell’ Amico:
Oral tradition, Partially geometric methods, Geometric methods.

J. Richard Steffy Ship Reconstruction Laboratory



CSYMIWNE] Taxonomies — Dick Steffy

A. Dick Steffy’s taxonomy (function):

1. Cargo carriers,
2. \Warships,

3. Fishing craft,
4. Utility craft.

J. Richard Steffy Ship Reconstruction Laboratory



h1pL N3] Taxonomies — Dick Steffy

1. Cargo carriers: boxes, the ends are the price one has to pay to sail them; size is the
most important feature; there are many trade offs (\enetian great galleys).

J. Richard Steffy Ship Reconstruction Laboratory
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hlpL N3] Taxonomies — Dick Steffy

3. Fishing craft: adaptation to the fishing technigues; as many examples as fishing
communities.

J. Richard Steffy Ship Reconstruction Laboratory
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IWANE] Taxonomies — Dick Steffy

TEXAS MM

4. Utility craft: diverse, cheap, good for experiments and introduction of new
technologies.

Figure 10.1 Five stages in the building of a curach or naveg in Co. Kerry. (Photos: National Museum of Ireland.)

J. Richard Steffy Ship Reconstruction Laboratory



‘ h1pLAB Taxonomies — Dick Steffy

Irish curach:

J. Richard Steffy Ship Reconstruction Laboratory
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h1pL N3] Taxonomies — Dick Steffy

Log catamaran from the Solomon Islands boat:

J. Richard Steffy Ship Reconstruction Laboratory



“;’ﬁi‘p’L N3] Taxonomies — Dick Steffy

Ambatch canoe from Kenya:

J. Richard Steffy Ship Reconstruction Laboratory



Bengal boat:

J. Richard Steffy Ship Reconstruction Laboratory



h1pL Y] Taxonomies — Sean McGraill

B. Sean McGraill’ taxonomy (bouyancy):

1. Floats
2. Rafts
3. Boats

J. Richard Steffy Ship Reconstruction Laboratory
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ShlpL BYE] Taxonomies — Sean McGralll

Bouyancy applied:

1. Directly (on men): Floats.

J. Richard Steffy Ship Reconstruction Laboratory



h1pL N3] Taxonomies — Sean McGraill

Bouyancy applied:
2. Indirectly:

2.1. From individual elements: Rafts;

Figure 10.11 A twentieth-century hide float raft on the River Swat, northern P

J. Richard Steffy Ship Reconstruction Laboratory



s SJMIMNE]  Taxonomies — Sean McGrail

2.1. From individual elements:

Rafts.

J. Richard Steffy Ship Reconstruction Laboratory



h1pL Y] Taxonomies — Sean McGraill

Bouyancy applied:
2. Indirectly:

2.2. From whole vessel (hollow): Boats.

2.2.1. Watertight shell;

J. Richard Steffy Ship Reconstruction

Figure 8.3 Half-section of a clinker-built boat showing
how the required section is obtained by varying the angle
of bevel along the upper (and sometimes lower) edge of
the planking. After McKee, 1983.

Laboratory



h1pL JiNY] Taxonomies — Sean McGrail

Bouyancy applied:
2. Indirectly:
2.2. From whole vessel (hollow): Boats.

2.2.2. Water-proofed frame.

J. Richard Steffy Ship Reconstruction Laboratory
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TERA A

Planking:
Edge-joining

SHELL-FORMING EDGE-FA
GROUP FASTENINGS

ENED PLANK JOINTS

LEAK STOPPERS

MULTI-SKIN ¢ . . THROUGH  woopen \ENORWAY('S  DRY SEAMS ~ WITH GOOD WOOD

LAP X 3> PLANKS pEGS OR TRENAILS,

HEADED,WEDGED OR PLAIN.

BURSLEDON (1)?

SINALE:SKIN NORMAL CLENCHED OVER ROVES
LAP 7 % (2)OR WASHERS.

METAL BOITS QR NAILS  CLINKERT"@

AND WORKMANSHIP MOST LAPPED

JOINTS NEED NO INITIAL STOPPING,
BUT WEAR AND TEAR MAY CALL FOR
SOME FORM OF CAULKING LATER.

BRUISED SEAMS ~
AFTER CLOSE FITTING,
THE EDGES ARE SCORED,

REVERSE(3) METAL BOLTS OR NAILS FRANCE(\S\/E THEN WHEN RE-ASSEMBLED,

HOOKED OVER PLATE
e ROVES

BEVELLED (4)  NXNSPLAY

5O AS TO RE-ENTER THE

PLANKS.

RABBETTED (5]

THE SEAM 1S SCALDED WITH
BOILING WATER.

IN A JOINT BEFORE ASSEMB
A GROOVE OR COVE MAY
IN ONE PLANKTO HOLD THE LUTING.

- LUTING ~ GENERALLY )
LAP. NAILS HOOKED OVER ADIRONDACK(19)n A SOFT STOPPING LAID

NAIL POINTS TURNED S EchmD(?d/I CAULKING ~ FIBRES;

MODIFIED OVER TOUE FLAT

LAP

MOSSES OR SPLINES DRIVEN
IN AFTER ASSEMBLY . FIBRES
MAY BE MIXED WITH HARD ¢7'

PROFILED INSIDE LAP-HAISNOY OR SOFT SETTING MASTIC.
221
GUIARKT (7NN OUTSIDE LAP-ALST20) % PAYING ~A HARD N\

ING STOPPING PUT
MODIFIED LASHING'SWEDEN  STITCHING- TANITI i e o

EDGE-TO- i
EDGE e T

ARTICULATED

EDGE-TO-

) RETAIN CAULKING
4" ORTO SEAL THE .\cn‘mi
- 37

" PLUGGING ~ @
DRIVING SOFT WOOD 33)
PLUGS INTO HOLES

EDGE ATTED RO mes%wous\i- LGN ATER SEWING. € ,
BLIND -
2
EVAL
%ﬁ’m? MDAy BATTENING ~ LATHES Y\

BATTEN SEAMS INSERTS
EXTERNAL .
X1 N\ DOWELS
. < S.VIETNAM (29)
mmm

MULT]- SKIN DGIBLEDIAGONAI.(BJ

EDGE TO- &
EDGE NAVAL cmvn\\

STAGGERED ,
(14) ~—  MORTISES-GRAND CONGLUE (31)

\ \\ ._~_~_ ALL THESE MULTI-SKIN SYSTEMS
45K W\, OR GLUE BETWEEN THE LAYERS,
ASHCROFT'S SYSTEM — ~< ~ SEWN, RIVETTED OR STAPLED

NAILED OVER OR SEWN INTO'
YORTISES 1 STAMS TO RETAIN THE
STOPPING N THE SEAM.
(40)

FLUSH- o) )E S~ TRADITIONALLY GLUES USED IN

(2)CONJUNCTION WITH FASTENINGS ACTED

AS STOPPNG. MODERN GAP- FILLING
ARTIFICIAL RESINS COMBINE THE

EMPLOY LUTING FUNCTIONS OF BOTH THE STOPPING
WHICH MAY BE AND THE FASTENINGS BUT MAKE
TOGETHER.  REPAIR WORK MORE DIFFICULT.

THE INSIDE OF THE VESSEL 1S TO THE RIGWT OF EACH SKETCH

Figure 26 Some different kinds of edge-joining. Eric McKee

J. Richard Steffy Ship Reconstruction Laboratory



h1pL JNY] Taxonomies — Eric Rieth

C. Eric Rieth’s taxonomy (technology):

1. Floats,

2. Rafts,

3. Boats:
3.1. Dugouts,
3.2. Extended dugouts,
3.3. Assembled craft.

J. Richard Steffy Ship Reconstruction Laboratory



Taxonomies — Eric Rieth

1. Floats,

J. Richard Steffy Ship Reconstruction Laboratory



SYMIPNE]  Taxonomies — Eric Rieth
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Ox-Hide

Ravi River

J. Richard Steffy Ship Reconstruction Laboratory



IMNE] Taxonomies — Eric Rieth

India: Tandem floats

Inverted pots

J. Richard Steffy Ship Reconstruction Laboratory



Figure 5.3 Model of a log raft from Taiwan (Formosa). (Photo: NMM Greenwich.)

J. Richard Steffy Ship Reconstruction Laboratory



“T‘”lhlpL AB Taxonomies — Eric Rieth

3. Boats:
3.1. Dugouts,

J. Richard Steffy Ship Reconstruction Laboratory



SN  Taxonomies — Eric Rieth

3. Boats:

3.2. Extended dugouts,

J. Richard Steffy Ship Reconstruction Laboratory



o hlpL AB Taxonomies — Eric Rieth

4

J. Richard Steffy Ship Reconstruction Laboratory
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J. Richard Steffy Ship Reconstruction Laboratory
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3. Boats:
3.3. Assembled craft.

J. Richard Steffy Ship Reconstruction Laboratory



hlpLAB Taxonomies — Eric Rieth

3. Boats:
3.3. Assembled craft.

J. Richard Steffy Ship Reconstruction Laboratory



h1pL iN}] Taxonomies — Hasslof / Basch

D. Hasslof / Basch:
1. Shell-first (based) vessels
2. Frame-first (based) vessels
3. Things In between...

J. Richard Steffy Ship Reconstruction Laboratory



hlpL Ja¥3] Taxonomies — Hasslof / Basch

Shell-based
vessels

J. Richard Steffy Ship Reconstruction Laboratory



hlpL yaNs] Taxonomies — Hasslof / Basch

Shell-based
vessels

J. Richard Steffy Ship Reconstruction Laboratory
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1.

Shell-based
vessels

R, MY'woot

J. Richard Steffy Ship Reconstruction Laboratory



hlpL AB Taxonomies — Hasslof / Basch

1. Shell-based vessels

Lapstrake

(clinquer)

Figure 2.1 A Five stages in the shell sequence of building
a medieval boat. After Crumlin-Pedersen,
1983b: fig 5.
B The skeleton sequence: planking-up on an
already erected framework. (Drawing:
NMM Greenwich.)

J. Richard Steffy Ship Reconstruction Laboratory



h1pL iN}] Taxonomies — Hasslof / Basch

1.

Shell-based
vessels

Flush laid (carvel) planking

J. Richard Steffy Ship Reconstruction Laboratory



& Nl MNE]  Taxonomies — Hasslof / Basch

J. Richard Steffy Ship Reconstruction Laboratory



\"f"i”hlpL V8] Taxonomies — Hasslof / Basch

2. Frame-based vessels
Frames’ shape must be known 1n advance...
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D

2. Frame-based vessels — lines drawings

J. Richard Steffy Ship Reconstruction Laboratory



h1pLAB Taxonomies — Hasslof / Basch

Mixed construction:

Ship of the Bourse de Marselille

J. M. Gassend proposed the following construction sequence:
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Taxonomies — Hasslof / Basch

J. Richard Steffy Ship Reconstruction Laboratory



hlpL JN}] Taxonomies — Hasslof / Basch
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Hasslof / Basch
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h1pLAB Taxonomies — Hasslof / Basch / Hocker

E. Hasslof’s* taxonomy (structure):
1. Shell-first (based) vessels

2. Frame-first (based) vessels
3. Bottom-first (based) vessels

* and Luclien Basch, and Fred Hocker.

J. Richard Steffy Ship Reconstruction Laboratory



3.

Bottom based
vessels

J. Richard Steffy Ship Reconstruction Laboratory



h1pLAB Taxonomies — Hasslof / Basch / Hocker

3. Bottom based vessels:

Bottoms with raised sides.

J. Richard Steffy Ship Reconstruction Laboratory



h1pL AB Taxonomies — Greenhill’'s Roots

F. Basil Greenhill’s taxonomy (roots):
1. Rafts
2. Skin boats
3. Bark boats

4. Dugouts

J. Richard Steffy Ship Reconstruction Laboratory



1. Rafts
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Fioure 5.1 Sixteenth-century log rafts of Ecuador as drawn by G. Benzoni. After Edwards, 1965: pl. 16b (courtesy The

Umiversity of California Press).

J. Richard Steffy Ship Reconstruction Laboratory
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hlpL J\N3] Taxonomies — Greenhill's Roots

TEXAS MM

2. SKin boats

J. Richard Steffy Ship Reconstruction Laboratory



“*”ShlpL AW8] Taxonomies — Greenhill’s Roots

2. SKin boats

J. Richard Steffy Ship Reconstruction Laboratory
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3. Bark boats

J. Richard Steffy Ship Reconstruction Laboratory



4. Dugouts

J. Richard Steffy Ship Reconstruction Laboratory



Taxonomies — Greenhill’s Roots

4. Dugouts| =

J. Richard Steffy Ship Reconstruction Laboratory




NN Taxonomies — Pomey

G. Patrice Pomey:

1. Conception
2. Construction
2.1. Structural Principle

2.2. Construction Sequence

J. Richard Steffy Ship Reconstruction Laboratory



NN Taxonomies — Pomey

G. Patrice Pomey:

1. Conception

How does the shipwright conceive the ship
In his mind?

How does he define the structure?

Skeleton first? Shell first? Bottom first?

J. Richard Steffy Ship Reconstruction Laboratory
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G. Patrice Pomey:

2. Structural Principle

Is most of the hull strength conferred by
the planking, or by the frames?

Do the frames shape the runs of the

planks (are the planks bent against/over
the frames)?

Frame based? Shell based?

J. Richard Steffy Ship Reconstruction Laboratory



NN Taxonomies — Pomey

G. Patrice Pomey:

3. Construction Sequence

a) Keel, floor timbers, first strakes, first
futtocks, second batch of strakes, etc.

b) Keel, first group of strakes, floor
timbers, second group of strakes, etc.

c) Bottom, floor timbers, first futtocks, etc.

d) Sides, bottom...

J. Richard Steffy Ship Reconstruction Laboratory



s JMIWNE]  Taxonomies — Pomey

G. Patrice Pomey:
Kyrenia (4™ ¢. BC)

Structural conception: shell based.

Building technique: shell first.

J. Richard Steffy Ship Reconstruction Laboratory
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G. Patrice Pomey:
Marsala (3" c. BC)

Structural conception: shell based.

Building technique: first 11
strakes, floor timbers, second
group of strakes, futtocks; in other
words: shell first.

J. Richard Steffy Ship Reconstruction Laboratory



S YWY  Taxonomies — Pomey

G. Patrice Pomey:
Madrague de Giens (15t c. BC)

rj"'_.

Structural conception: shell based.

Building technique: although some of the floor timbers were LA PR
fastened to the keel, it is considered purely shell first.

J. Richard Steffy Ship Reconstruction Laboratory



NN Taxonomies — Pomey

G. Patrice Pomey:
Anse des Laurons Il (2" c. AD)

Structural conception: shell based.

Building technique: although some opinions have been published
suggesting a mixed construction it does not seem possible to
consider other than a shell first construction.

J. Richard Steffy Ship Reconstruction Laboratory



h1pL N3] Taxonomies — Pomey

G. Patrice Pomey:
Bourse de Marseille (2-3' c. AD)

Structural conception: shell based.

Building technigue: although the construction sequence proposed Is based on a number
of reversed pegs It does not seem likely that the (trapezoidal) garboard was affixed to
the keel after the first floor timbers were in place, however, it seems possible that the
upper strakes were built over the futtocks suggesting a mixed construction.

J. Richard Steffy Ship Reconstruction Laboratory



NN Taxonomies — Pomey

G. Patrice Pomey:
Port Vendres | (4t c. AD)

Structural conception: shell based.

Building technigue: possibly mixed.

J. Richard Steffy Ship Reconstruction Laboratory



h1pL JiNY] Taxonomies — Pomey

G. Patrice Pomey:

Yassi Ada Il (4" c. AD)
Structural conception: shell based.

Building technigue: mixed.

J. Richard Steffy Ship Reconstruction Laboratory



NN Taxonomies — Pomey

G. Patrice Pomey:
Yassi Ada | (7t c. AD)

Structural conception: bottom shell-based, upper
works frame-based.

Building technigue: mixed.

J. Richard Steffy Ship Reconstruction Laboratory
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G. Patrice Pomey:
Saint-Gervais Il (7t c. AD)

Structural conception: impossible to state
given the fact that the ship was not fully
excavated; perhaps mixed.

Building technique: mixed.

J. Richard Steffy Ship Reconstruction Laboratory




Sh1pL iN}] Taxonomies — Pomey

G. Patrice Pomey:
Serce Limani (11" c. AD)

Structural conception: Frame based.

Building technique: mixed.

J. Richard Steffy Ship Reconstruction Laboratory



h1pL N3] Taxonomies — Dell Amico

H. Piero Dell’ Amico’s taxonomy (conception):

1. Oral tradition
2. Partially geometric methods

3. Geometric methods

J. Richard Steffy Ship Reconstruction Laboratory



JUOIE| Taxonomies - Delf Amico

1.

Oral tradition:

Cannot be built unless
you know how to.

J. Richard Steffy Ship Reconstruction Laboratory



h1pL N3] Taxonomies — Dell’Amico

1. Oral tradition:

Cannot be built unless you know how to.

J. Richard Steffy Ship Reconstruction Laboratory



h1pL JN}] Taxonomies — Dell Amico

2. Partially geometric methods

There are some geometric mathematic aids, but you
must know how to build ships to understand them.

Examples:
whole molding,

half models.

1 garbo e la mezzaluna (da MARZARI 1994 C).

J. Richard Steffy Ship Reconstruction Laboratory



h1pL N3] Taxonomies — Dell Amico

2. Partially geometric methods
Examples:

Whole molding.

Narrowing of the bottom

J. Richard Steffy Ship Reconstruction Laboratory



ShlpL AB Taxonomies — Dell’Amico

2. Partially geometric methods
Examples:

Half models.

J. Richard Steffy Ship Reconstruction Laboratory



h1pL J.N3] Taxonomies — Dell’Amico

3. Geometric methods

Full projects. Theoretically “anyone” could build a ship
from them.
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Questions?

Questions?
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