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SUBMERGED CULTURAL RESQURCES UMY
REPORT AND PUBLICATION SERLES

The Submerged Cultural Resourczs Unit is a parc of the Southwest <Cultural
Resources Center, Southwest Regional Office in Santa Fe, New Mexico., I was
established as a unit in 1980 to conduct research on submerged cultural
resources throughout the National Park System with an emphasis on historic
shipwrecks. One of the unit's primary responsibilities is to disseminate the
results of research to National Park Service menagers as well as the
professional community in a form that meets rescurce managemsnt needs and adds
to our understanding of the resource base, The following publication and report
series has been initiated in order to fulfill this responsibility. The report
"types" listed below represent the sequential stages of research activity that
the unit is conducting or initiating in each park with a submerged cultural
resources base, The reports are designed to be cumulative so that, in the ideal
case, each marine or freshwater park would eventually have a “maritime
archeology® publication which would have bzen preceded in most cases by an
asgessment, survey and inventory. This would put the parks in complisnce with
any reasongble professional and legal reguirenent to protect and interpret the
underwater cultural resources under their custcdianship.

Submerged Cultural Resources Agssessment

Pirst line document that consists of a brief literature search, an overview of
the maritime history and the known or potential underwater sites in the park,
and preliminary recommendations for long-termn managewant., Designed to  have
application to GMP/DCP's and to become a source documsni For a park's Submergsd
Cultural Resources Management Plan,

Submerged Cultural Resources Survey

Comprehensive examination of blocks of park lands for the purpose of locating
and identifying as much of the submerged cultural resources base as possible, A
comprehensive literature search would most  likely be a part of the Phase I
report but, in some cases, may be postponed until Phase 1T,

Phase I -~ Reconnaissance of target aress with remote sensing and visual survey
technicues to establish location of any archeclogical sites or anomalous
features that may suggest the presence of archeolegical sites,

Phase II - BEvalunation of archeological sites or anomalous features derived ftrom
remote senging instruments to confirm their nature, and if possible, their
significance. 'This may involve exploratory removal of overburden.




Subierged Cudtural Resources Inventory

A document that discusses, in detail, all known underwater archeological sites
in a given park. This may involve test excavations, Tne intended andience is
managerial and professional, not the general public.

Site Report

Exhaustive documentation of one archeological site which way involve a partial
or comwplete site excavation, 7The intended audience is priwmarily professional
and incidentally managerial, Although the document may bhe useful to a park's
interpretive specialists because of its information content, it would probably
not be suitable for general distribution to park visitors.,

Maritime Archeology Series

This is a series of publications on specific parks designed for appeal to a
general audience including subject watter specialists, managers and the public
at large, e.q., The Maritime Archeology of Isle Fovale Natiopal Park. It
fulfills an educational and interpretive function but wmeets professional
standards in accuracy and substance,

Special Report Series

These may be in published or photocopy format, Included are special
commentaries, papers on wethodological or technical issues pertinent to
underwater archeclogy, or any miscellaneous report that does not appropriately
fit into one of the other categories,

haniel J, fenihan
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EXECUTTYE SUAMARY

The overall managenent approach to the study of submerged cultural rzsources
1.

foid

within the Netional Paric System may be conceptualized as cccuring in distinct
steps; the course of research leading in a logical segquence through initial
agsessment, remote sensing survey of blocks of land to locate then svaluate
potential resources, and then inventory of all the known submecged sites in  an
area. The first tagk of the Submerged Cultural Resources thit at Point Reyes
National Seashore was, therefore, to conduct an assesswent and a Phase I
reconpaiszance  surveys these were accomplisphed in 1982, The inventory process
was begun in 1983 and is reported on here.

The targsted research cbijectives of this initial inventory session vere
evaluaticn and preliminary mapping of MUNLEON, a World War I laker ¢lass wessel
lost at Point Reyes on bdovenoer 8, 1831; relocation and evaluation of
RICHFIEID, a bulk oil tanker lost off Chimey Rock on May 8, 1938; and
documentation and mapping of a circa 1880 schooner wharf site in the upper
reaches of Schooner Ray., In addition to the inventory activities sbove, onsite
examination of six anomaly clusters, identified in the 1982 survey, was
cowpleted,

A preliminary base map of MUNLEON was completed that includes all of the major
structural components of the site, However, it raised more questions about the
gite then answers, Displacement of the starboard boiler and a large section of
misging stern suggest guestions of wreck degosition and possible intervention
through salvage activities which should be addressed in future work at the
gite,

The gite of RICHFIKID is hazardous to dive due to the currents present, boal
traffic and poor visibility., Park divers now have a much better understanding
of this gite ag well ag knowing the exact location of RICHFIEID's remains.
Determination of the full extent of the wreckage scatter and completion of a
base map of the site are future inventory tasks.,

The Schooner Bay Wharf Site was docunmented and mappsd; it is an exanple of the
potentia: for preservation of this type of site within the park boundary. Not
strprisingly, only 8 of the 38 pilings present at the site were visible above
the surface of the water.

Onsite cxamination of the six anomaly clusters resulted in a negative finding;
no remains of any type were located protruding above the sand bottom. This
confirms the supposition that whatever is creating the anomalous readings is
most probably deeply buried in the sand and silt bottom of Drakes's Bay.

%ilii







Y. INIRODUCTION

This study of the submerged cultvral resources of portions of Point Reyes
National Seashore and Point Beyes-Farallon Islands National Marine Sanctuary has
been designed within a park nacagement framework. The project lg geared toward
generating information that will be useful in submergsd cultural resources site
protection, visitor safety and interpretation, in meeting Federal compliance
requirements, in contributing to the story of the park and the waritime history
of the Pacific coast, and in answering questions of general archeological and
historical importance.

Planning is an important congideration in projects which are anticipated to run
over several vyears or field sossions or where funding and time constraints
dictate an otherwise segmented approach. The results of each segment should
meet  specific management needs and be able to stand alone as individoal
managerent documsnts., The philosophical approach to phased ship survey has been
discussed by others, while Murphy (1983) provides a recent discussion of its
application by the National Park Service., Briefly restated, shipwreck surveys
consists of Phase I remdte sensing reconnaissance of blocks of land for the
purpose of locating as much of the resource base as possible and Phase II
evaluation of sites or anomalies to confirm their nature and possible
significance, )
The overall submerged cultural resources management approach, of which survey is
only one aspect, may also be conceptualized as distinct phases or steps; the
course of research leading in a logical sequence through initial assesswent,
survey of portions of a park and then inventory of all the known submerged
resources in an area. Fach of these activities is discusged in greater detail,
as separate report formats of the unit, elsewhere in this report, This seguence
of steps may be physically divided activities by time, space and reporting as is
the case with the Point Reyes study, or conducted concurrently and reported on
in one document when a project runs continuously,

The overall project ssquence of the specific Point Reves study is progressing as
follows:

Step 1, Literature and background research (i.e., assessment) and
controlled remote sensing survey (i.e., Phase I reconnaissance).

Step 2. Initial inventory of @ known submerged cultural resources and
onsite examination of selected anomalies (i,e., Phase II
evaluation) .

Step 3. Testing of buried anomalies (Phage II evaluation) and full-scale
inventory of visible regources,




Step 4. Fxcavacion/conservation of selected or threatened sites if deemed
necessary.

Assessnent and Phase I recommaissance survey, (step 1) was accouplished in two
segsions - August 23 to  Sgplesber 5, 1982 and October 4 to 14, 1982, ‘The
resulis of the survey have been reported on elsewhere (Murphy 1983), ‘The field
research undertaken in 1983 and reported on here, initiates the inventory
process (step 2) of the overall Point Reves project.

Research Oojectives

Three research priorities were establishaed ifor the 1983 field session: (1)
ground truthing and onsite evaluation of several high priority anomaly clusters
within Drakes Bayy (2) location and prelininary evalvuation of two  known
shipwreck regolirces within the scashore; and (3) initial location and evaluation
of other i.e., non-shipwreck, subumerged resources,

Funding

This project was funded from the Point Reyes National Seashore ONPS {Qperation
of the Wational Park Service) account, and by the Submerged Cultural Resources
nit augmented by transfers of funds arranged by the Division of Park Historic
Preservation, Western Regional Oifice,

Project katlonale

Although the Point Reyes enabling legislation (Public Law 87-657) does not
specitically address preservation of cultural resources as a primary objective,
the park's Statewent for Management (approved in June, 198l) does discuss the
necessity  to ”Ldentj;y features and events that have played a vital part in the

recorded his story  of Point Reyes, such as...shipwrecks" (page 23)., These
1nvenLory activities conform to the Point Reyes cultural resource management
plan, project PORE-CZ, The field work undertaken in this initial effort to
docuient the resources at Point Reyes was designed to mawimize data returns From
a very limited time, funding and personnel base in order to begin “filling in
the blanks® for a total submerged cultural resources inventory of the park,

rroject Dates and Participants
Iield woirk began on Ssptember 7 and concluded on  September 14, 1983, All

activities took place within the Seashore localities of Drakes Bay, Drakes
Istero and the Point Reyes headlands. Fifteen National Park Service enployees,
representing five Western or Southwest Region units, one Volunteer-—in-parks, and
two contracted individuals participated in the 8-day project. A total of 33



persondaye {diving) =nd an additional 30 persondays of work were completed, The
session involved approxixetely 20 individuals, excluding numercus hours of
preparation and planning between key sersonnel in the two Regional Offices, two
parks and one culfural recources centeru

The following people contributsd to the success of tne 1983 field session at
Point Reyes National Szashocs:

John L. Sansipg - Superintendent, Point Reyes National Seashore
Roger ¥elly — Western Regional Archeologisty Project Coordinator
Daniel J. Lenihen -~ Chief, Szbm“rg :d Cultural Resources Unit

David Pugh —~ Chiel, Division of Ynterpretationy Seashore Coordinator

i

Point Reves National Seashore

Ieeioy Brock — Chief Rangery diving assistence
Bryan Sutten -~ Park Dive Officer; di v1ng agsistance
Ross Lasko - Division of Ranqer Services; diving assistance
Pon Neubacher - Division o 1e"p£8LuTlOni diving assistance
Margarat Johnston - Division of interpretation; diving assistance
Armando Quinterc - Division of Interpretation; diving assistance

Golden Cate National Recreation Area
Jamgs Delgado - Park Historian; diving assistance
Martin Meyer — Cultural Resource Specialist; diving assistance

Wastern Archeological and Conservation Center
bon Morris - Archeologisi; diving assistance

Western Regional Office
James Huddleston - Environmental Specialisty MPS video documentation

Submerged Cultural Resources (it
Larcy Murphy — Archeologist; instrument operation and ancmalie relocation
Toni Carrell — Archeologist; field work supervisor

u

Other barticipants

Bob Tundberg - Captain of NICK; research boat operation

David auller - Volunteer—in-parks:; diving assistance

Robert Bennett — Civil Surveyor; instrument operation

Peter Gogan — Manager, Point Reyes-Farallon Islands National Marine Sanctuarys;
sanctnary clearance and coordination







IT, FYEMD RESEARCH RESULTS

The major research priorities established for the 1983 field session at Point
Reyes National Seashore were: {1) evaluation of six anomaly clushters; (2)
location and evaluation of selected known shipwreck resources, spscifically
MUNDFON  and RICEFIEID; and (3) location and evaluation of other (non-shipwrack)
submerged cultural resources.

Anomalies
tojectives

One of the objectives of this session of the field work ab Point Reyes HNational
Seashore included the relocation of specific magnetic anomalies and a natural
feature discoversd during the 1982 Phase I reconnaissance survey. Although it
was strongly suspected that any cultvral materials which may have caused the
anomalies would be covered by sediment, it was necessary to confirm that
supposition before programuning and funding a Phase IT survey. Relocation
involved optical repositioning of electronically generated coordinates, This
exercise also served to check optical relocation accuracy capabilities and to
train Seashore and Westemn Regional personnel in these procsdures for future
test excavation and monitoring efforts within Drakes Bay,

Relocation of specific points within the magnetometer survey zone completed in
1982 relied on a shore-based system of accurately surveyed horizontal control
stations. 'These control stations were planned and positioned s0 that a
combination of two or wore would provide geomstrically acceptable locations
(those giving an angle of intersection in the survey zone between 30-150 degrees
and 60-120 degrees preferred) for installation of either electronic or optical
survey stations,

Eight points were located or surveyed to provide control stations (Appendix I).
Stations 1 and 6 are U.S. Geological Survey monuments, and the remainder were
surveyed either by traditional methods (points 3, 4, 5) or by iini-Ranger
Batellite Positioning System provided by Fotorola, Inc., Points 3-7 were closely
spaced In the viecinity of Limantour 8Spit and the mouth of Drakes Estero to
provide convenient optical stations in the area detemmined to be a zone of high
probability for shipwreck occurrence., Universal Transverse Mercator (UIM) grid
coordinates were computed for each control point,

During Phase I recormaissance survey, electronic positioning was done from
horizontal control stations (Murpbhy 1983). An x-y UIM grid coordinate was
produced for each of +the 684 anomalous magnetic readings. These included
miltiple readings resulting from broad anomalies, as well as single points,
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Anomaly readings were stratified into +1 to 4, 45 to §, 410 to 14, 415 to 1Y and
+20 gamnz intensity groups, then clustered i€ they were closer than 15  linear
meters or  if they appeared on twe consecutive survey vessel transects.  Sows
linear clusters can, of course, represent a single object. ALl anomalics were
labeled with a discrete 5-digit nunoer that indicates the suwrvey block, survey
Jlane and anowaly nuiber of the lane,

Six target areas were selected Tor optical relocation and diver examination.
Five of these represent magnetometer anomalies, and one represents the site of a
deep, inundated channel located by the sub-bottow profiler survey. These target
areas were relocated on the surface by boat and a buoy was dropped te mark the
location for further examination, Buooys 1, 2 and 3 were in survey area 1 and
the remainder in survey area 4. Buoys 1 and 2 represented, respectively, the
ofishore and neayshore anomalies of the largest cluster in this area.  Survey
area 1 was selected as the probable location of SAN AGUSTIN. The dive objective
was to determine if any cultural material was visible,

The buoy 3 location was the site of the inundated channel delineated by the
sub-botton profiler, Here the dive objective was to determine 1t  there were
visible envirommental atitributes that would influence future test excavation in
the area. 'The channel area will probably be the most difficult place to
excavate 1n the study area. 'The sub--boitom profiler indicated that depths of
sedinent in front oi the estero opening are in ewcess of 20 feet,

Study area 4 contains buoys 4, b5 and 6. Buoy nuwper 4 was placed on a 320 gawma
anomaly in a three-lane cluster. Buoy 5 was placed on a cluster oontaining a
+28  gamma anomaly; buoy 6 was set on a J-count (V-second) anomaly cluster of +9
to 11 ganmas. These anomalies may be the remains of the stean schooner POMD
(1903-14) ., The purpose of the dive was to determine whether the winter storms
of 1982-83 that uncovered siructural remaing of POHMO on  Liwantour Spit  had
exposed structure offshoyre as well,

I*igure 1. Identification oi Anomaly Targets
for Relocation and Qnsite Exawination

Buoy. Number Anomaly Nuwber Anomaly Tntensity
1 11013 +20 ganmas
2 10604 1145 gawmnag
3 inundated channel N/B
4 41605 420 gama chree-lane cluster

(90 meters; 17-anomaly cluster)
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5 41205 +28 gama four—anomaly, two-line
cluster (60 meters width)

&

42503 2 to 11 gamma, 2l-meter linesar
cluster

Methodology

Optical positioning, when used to relocate a specific point in the water,
usually requires two instruments and operators in comsunication with each other
and with the vessel pilet., Put sinply, the procedurc is to set each instrument
up on a stsble point (uswally on land) and turn angles so  that their
intersection is the desired position on the surface of the water, The boat
pilot is directed along one angle, with the course maintained by instructions
from one ingstrument operator. When the vessel comes into wview in the second
instrument, a prepratory signal is given, and the buoy drop command is given
when the buoy handler is aligned in the crosshairs. As soon as the buoy is
dropped, both instruments are realigned on the floating buoy and the angles
recorded. This final procedure allows an accurate wplot of the buoy's resl
position relative to the desired 1ocatlon3 so that the divers can be directed to
concentrate their search in the appropriate direction away from the marker buoy.

In order o succecﬂ:ul?y execute this procedure, a numoer of factors mist be
present. The instrumsnts must be set up on known Tocations so that they can be
accurately plotted on a chart. The desired position in the water nust be
plotted in order to allow accurate angles to be measured or computed and
turned. Angles can be turned from a baseline which must be plotted on the base
map or azimuths from magnetic or grid north to generate corract instrument
readings. The level of accoracy of each step in the relocation procedure
significantly affects the precision of the desired in—water position,

Optical re9051LJon1ng for Drakes Bay relies on accurate shore-bagsed norizontal
control positions and accurate anowaly locations (41 to 3 moters). 4An x-y
geographic coordinate (UMM) was developsd for all positions. By maintaining
consistent grid cooordinates, grid north cen be used to set up both instruments
giving a higher accuracy than relying on magnetic north, The grid azimuth
between stations can be trigonometrically conputcd and the appropriate reading
can be loaded on the field instrument before it 1s aligned with the proper
station, The Jower plate on the traunsit is thus aligned to grid north and the
upper plate can be logsened to geb the alzmuth to the in-water position, UM
grid azimaths have been computed betwzen all eight stations (Appendix I)., A
computer program was developed to generate for every anomaly, the azimuth
between it and each shere-control point (these have been transmitted to the
Western Redion Archeologist and the park). 7This system provides an ecasy
relocation capability for future test excavation and monitoring.




'he Tirst task of the relocation field work wos to find the shore controls. The
stations were marked with an irvon pipe and witness post driven into the ground,
Station 3 could not be visually located., Search with a metal detector was also
negative. This point may have been lost through c¢lif¥ erosion or vandalism and
should be re-established. IF the loss was due to ¢liff erosion another should
be surveyed in this key area, Grid aziwuths between stations and  anowalies
would then have to be recalculated, A1l other shore stations were relocated and
permanent monuments are being established on each of these control stationg.

Shore stations 4, % and 7 were used for positioning the buoys on the target
areas. A 12-foot pole and flag were placed on station 5 so that both transits
could be  aligned to grid north. The proper azimuths were pui on the transits,
Eoth instrument operators were in radio commnication with the boat. the boat
was directed toward one transit following port and starboard steering directions
given by the instrument operator while the second operator gave the buoy drop
signal. Puoys 1, 2, 3 and 4 were dropped precisely on-line, and buoys b and 6
were 3-6 meters ofif the desired position.

Results

Anomaly buoy number 1 was placed in an area where a large cluster of anomalies
were recorded and where other evidence (Lenihan 1983) suggested remains of  SAN
ACUSITN might be found. On September 9, 1983, this anomaly was ficld checked
through an onsite exawination ot the bottom, Water depth over the site was 30
feet, with & flat, silty/sand botiom; visibility was limited to 24 inches, A
40-foot radius circle search, consisting of eighlt measured 5-icot transects, was
undertaken, Divers positioned themselves on the search line go  that  each
transect overlapped the previous by an arms reach ol the diver positioned
nearest the buoy (i.e., circle center point). In this manner, both a visual and
tactile search of the 5,027 square oot arca was coupleted. Results off  the
search were negative; no remains were found protruding above the sand botcowm, A
few starfish and only limited growth of a swall variety of brown algae were
noted. :

Anomaly buoy nuuber 2 was also placed in a  high probability wreck location,
This site was examined on September 9, 1983, using the circle search techaigue
described above, Water depth over the site was 15 feety visibllity was limited
to 24 inches on a flat, silty/sand bottom. Results of the seuarch were negative;
no remaing were found protruding above the bottom,

Anonaly buoy nunber 3 was placed in an area targeted by the sub-botiom protiler
as an ancient inundated channel (McCulloch 1983). An atteapt to dive this
anomaly on Septenber 13, 1983, was cancelled due to heavy surf over the site,

onal POMO

Anonaly buoy number 4 was placed in an  area of suspected additi
the search

remaing .  The site was examined on  Ssptember 13, 1983, usiag



technique described sbove, Water deptn over the site was 15 feet on a flat,
silty/sard bottom; visibility rewained 24 inches. A g0-foot radius circle
search revealed no remaing protruding above the bottom.

Anomaly buoy nunber 5 was alsc placed in an area of suspected POMO remains, A
60-foot radius circle search was completed on September 12, 1983,  Water depth
over the site was 15 feei while visibility was 8 to 10 feet on a flat,
silty/sand bottom., Results of the seaich were negative, no remaing were noted,

On Septerber 13, 1983, an attempt was made to locate anomaly buoy number &, A
visual scan of the surface area, where the buoy had been placed earlier in the
week , was negative; the buoy appears to have either filled with water and sunk
or worked its way loose and floated frow the target area.

Shipwreck Resources

The variety of shipwreck resources which lay within Point Reyes KNational
Seashore mirrors the maritime history of the Pacific coast. Small craft used by
native populations for subsistance, trade and coastal travel, were followed by
square-rigged ships designed by their kuropean owners for long voyages of
exploration and conquest. Later, similar vessels were active in the early hide
and tallow trade. A flood of sailing ships appeared during the California gold
rush, transporting passengers and general cargo. Steam schooners, paddle
wheelers then eventually steel freighters each plied the coastline as passenger
and package freight commerce increased, Whaling, sealing and fishing wvessels
were active in the region; sleek, maneuverable schooners and later stean-powered
ships were used in the quest for whale oil and fur., An increased demand for raw
materials, in quantities sufficient to support the rapid industrial and
populaticn growth of the region, resulted in the development of specialized
vessels to carry bulk lumber and heralded the appearance of the oil tanker along
the coastline.

The known shipwreck population at Point Reyes includes a cross section of vessel
types representative of the diversity of Pacific coastal maritime activities and
conmeree, '

Figure 2, Summzary of Vessel Types
in Drakes Ray, Point Reyes National Seashore
and Point Reyes—Farallon Islands National Marine Sanctuary

Construction/
Activity Typs Propulsion Haung
Exploration Brig Wood/Sail SAN AGUSTIN
fide & Tallow Brig Wood/Sail AUYACHUCHO




Sealing Schooner Wood/Sail LI%Z%IE DERBIE

Passenger/General Bark Wood/Sail NAHUMAKEAG
Cargo (package
freight)
Schooner Wood/Sail ANNE;
Schooner Wood/Sail FRANCIS
Schooner wWood/sail VALENTINE ALVISO
Schooner Wood/Sail COLONEL BAKER
Schooner wWood/5ail ANNE E, SMALE
: Freighter Steel/Steam  MUNLEON
Bulk Cargo Lumber Schooner Wood/Steam WILLIAM ACKMANN
Lumber Schooner wWood,/Steam POVMO
Lunber Schooner Wood,/Steam HARTWOCD
0il Tanker Steel/Steam  RICHFIEID

Vessels engaged in exploration, hide and tallow trade, sealing, passenger and
general cargo and bulk cargo movement evolved to meet specific economic and
transportation needs, The two vessels selected for examination in the initial
inventory session at Point Reyes were MUNLEON, a steel package freighter and
RICHFIELD, a steel bulk freighter. Both of these vessels were built on the
Great Iakes; MUNLEON came out of the Detroit Shipbuilding Company's Wayandott,
Michigan yaxds and RICHFIEID from Lorain, Ohio shipyards of the American
Shipbuilding Company. MUNLEON, although known as a vessel in the "Laker" class,
has its design origins in the North and Baltic Seas, The temm Iaker coming from
both the area where the majority of these vessels were built and the prefix IAKE
assigned to the name of these vessels. RICHFIELD evolved from a shipbuilding
tradition developed among Great Lakes builders who were addressing the specific
environmental demands of the Lakes and the desire for maximum bulk cargo
capacity.

Vessel Context

Package Freight Iakers - The Place of MUNLEON in American Shipping Development:
After the outbreak of World War I in Furope there was an urgent need for ocean
freighters that were well adapted for coastal use, Yards in Europe could not
keep up with the demand so Furopean shipowners turned to Great lLakes builders,
among others, to fill the wvoid, The vessels they ordered had to be suitable for
use on the Baltic and North Seas and be able to pass through the lLakes canals; a
standard design that had been developed in Norway was chosen. Known as the
"Frederickstad” type, these vessels were compact general cargo steamers with
raised forecastle and poop decks and machinery, bridge and boat decks amidships,
generally referred to as a three-island one-decked vessel.

The first orders for Frederickstad vessels came from Scandanavia and France in
1917. A total of 25 hulls, 253'6"x43'6"x22'6", were contracted for with six
GCreat Lakes builders., By March 1917, the British Shipping Controller had placed
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¢ nearly 700,000 gross tong of shipping
tad design (Wilterding 19Bla:l). These
because each vessel's name bagan with the word

v
to be built using a “wodified” Fredericlk
FINN

vessels were known as “war ships'
WAR (Barry 1973:193).

orders in Canada and the inited Statss o
r 5
1

buring this period, the United States was suffering due to a lack of vessels for
its own coastal trade. In late 18916, the U.5, Conugress finally agreed on a
shipping policy and the result was the passage of the Shipping Act of 1916 which
WS

for the purpose of encouraging, developing, and creating a
naval auwxiliary and naval reserve and a Merchant Marine to
meet  the  requirements of the comwerce of the nited
States...[and] to regulate carriers by vater engaged in the
foreign and interstate coumrerce of the hited States...
(Hurley 1527:22),

The act also establiishad the 0.5, Shipping Boaid which was given thne power to
form a corporation in order to implement the provisions of the act. The first
action to be taken by the 1,8, Shipping Board, in Janvary 1917, was to place an
erhbargo on the transfer of vessels from American to foreign owners, The
pressures of the war and the nesd for vessels was rapidly depleting an already
small American flest. On April 6, 1917, the United States entered World War I
and 10 days later, on April 16, the FEmergency Fleet Corporation (EFC)  was
created, It was this corporation that coordipnated the procurement of materials,
negotiatlon oOf contracts snd construction of vessels for the war effort (Hurley
1927:22~24) . Very shortly thereafier, the EFC requisitioned all ships being
built 1in U.S. wvards, predominantly in the Great Lakes, including wore than 80
"warships® intended for the British Shipping Controller, All of these veszsels
were renamed; with few exceptions, and given the 0.8, Shipping Board prefix I1AKE
(Rarry 1873:194; wilterding 198la:2; Hurley 1927:25),

The BFC contracted Zfor soms 1,400 ships nationwide, On the Great Lakeg, 346
ships were contracted which were predominantly Yaker class vessels, All of the
Lakers were built using a varizty of wodified Frederickstad designs, There were
seven different basic dssigns adopted by the EFC, one of which was not a
Frederickstad design at all, '

besign 1020  Laker Type A 3500 dwt  Coal
Degign 1042  Laker 'Type B 3350 dwt  Coal
Design 1044 Henitowoc Ship Building Co. 3400 dwt  Coal
Degign 1060  Stemwinders 4200 dwt  01l/Coal
Design 1074 CGreat Lakes Engineering Works — 4050 dwt  0il
Design 1093 4200 dwt  Coal
Dasign 10890 American Shipbuilding Co. 4050 dwt  Coal/0il

(after McKellar 1962:272)

fomt
[_.l



OF the 346 vessels contracted with Great Lakes builders, 336 wore aciually
built., ‘Phree hundred eleven of these were ocean freighters of the Taker type.
ALl tota \d, thore wero 430 ships bulll or requisitionad by the 1°C of che Laker
class in the nited states (Wilterding 1981be1) |

Laker Type A, design 1020, saw the most use; a total of 92 hulls were  Jaid
nationwice, 21 of which were constructed on the Great Lakes, Design 1099 was
ot far behind with 81 vessels launched on the Great Jokes (Wilterding
1961h1-4) . TL was under this second design that MUNIEON, the Laker eventual ly
stranded at Foiol Reyes in 1926, was bullt.

Design 1099 was further divided into  two uUbLﬂLLqOYJeuu design 1099-8 ol
burners énd design L099-B coal buraers, MONFON ig a 10964 wvessel. A total of
68 vessels were built with the "AY design, They were all 251 feet long, 43 ieet
6  inches addline breadith, 28 feet 2 inches midline depth on a drait of 24 feet
1-1/4 to 4--1/4 dnches; 1h011 deadweight tonnages  varied  frow 4,000 to 4,155
dwi,  They  were  equippsd  with twin Scotch poilers witl a raved presgsure of
180185 wsi and triple-expansion steam engines with 21-inch, 36-inch, H9-inch ox
22-inch, 45-inch, 59-inch diameter cylinders by 42-inch siroke, w0  bhatches,
four holds, eight booms, eight winches and two masts were siaendard on these
vessels. ALl were consiructed of  steel, transversely framsd, and with few
exceptions, the ‘tween deck beaws were in place but decking never laid, The
American Shipbulldiog Conpﬁny built 50 vesseis of  this type doring 19181919
(U.S8. Skipping Board 1925:32),  One of these 50 was MUNEEON, built by ihe
Detroit Shipbuilding Cowpany which was one of several companies amalgamated into
the American Shipbuilding Company in 1898 (Ken Hall, personal commnication
1584} .

Bulk  Preighters - whe Place of RICHFIEID in American Shipping Developments ‘fhe
i freighter was  built  in Clegeland  in 1869,  Rud.

first special purpose bulk i
HACKIRY  represented an dnnovation  in design  and  construction and  was
specificelly designed by her boilder, 1711 Peck, to cacry bulk cargos,

The design of HACKWL, based on the sailing schooner and first called & stean
barge, incorporated wany basic features frow earlier vessels thabt becams
standard in subscquan bullk carvier construction. She had her engine in the
stern  as did the 1843 DRCULES, and her boilers on the main deck similar to the
1840 MISLOURT Im&l{!,i{l.l”s—) cabine ware above the deck, rescunling the 1839 GREAT
WESTERN,  with her pilothouse forward and her crew quarters ait. ‘“The vessel had
three msts couparable to the 1830 SHELBDON THOMPSON, the ©irst steamboat to
carry that rig on the Great Lakes (Menstield 1899:610), and a single stack like
the 1840 CHESAPKAKE. ‘he vessel's most innovative feature was her unbroken deck
between the foce and afi cabing to allow casy access to the hatches  which were
set 12 fect apurc {(Lurcy 19/3:109) 0 This deck arrangenent was unigue  to  Great




Iakes ships and met the nesd for ewtensive cargo space. At 211 feet in length,
R.J. HACKETT could carry about 1200 tons of bulk freight (Ericson 1968:5) .

Arches or hogging trusses, which usually rose above the hull in other classesg of
steamers, were reduced to rise no higher than the top of the deck in order o
leave open access to the harches. A photograph of FOREST CIvY, PACKETI's sister
ship (Barry 1973:108}, suggests that the hull actually had two archss for
support, with steel sheeting on the outside of the hitll planks,

ONOKO, the first iron-hulled steam barge, was launchad in 1882, Over 280 feet
long and capable of carrying 216 net tons, this vessel was the next step in bulk

freighter evolution, further refining the basic characieristics of these gpecial
purgose vessels, ONKO was  propeller-driven with engive aft, bridge and
forecastie forward, and an open cargo hold amidships., This vessel is considered

the first of the wodern iron-hulled freignters (Mansfield 1859:413) .

Thsurance underwriters did not entirely trust iron ships; this mistrust was
reflected in the granting of lower premium rates to wocd sheathed vessaels,
Composite vessels of iron and wood were built primarily te take advantage of
this situakion. These vessels had iron frames, oak plenking and iron plates
sheathing the wood from the water line up to the main deck (Rarry 1973:136).
The first composite hull freighter, FAVEITE BROWN, launched in 1887 was followsd
by five wore cougosite vessles by 189%0; all were built at the Detroit Dry Dock
Company ,

SPOXANE, the first steel-tulled f£reighter, was launched in 1886 from the
Cleveland Yarde of Clobe Iron Works, four years after ONOKO, Capable of
carrying over 3,000 long tons and 310 feet long, steel-hulled steamsrs like
SPOKARE  quickly replaced iron and composite vessels. ‘the size and length of
bulk freighiers increased very quickly after the introduction of steel hulls in
1886,

The year 1886 also represented a turning point in the development of bulk
freighters specifically constructed to carry petroleum and other oil products
with the launch of the prototype of the modern oil tanker.

0il consurption in Furope by the early 1860's had increased to such a degree
that it was necessary to find & more cconomical and efficient method  of
transport, Traditionally, o©il had been carried in barrels stacked in the hold
often as auxillary cargos. The sailing vessel RAMSEY (1863) was the first ship
to have tanks actually constructed into her bhold to carry oil in bulk in
addition to barrels of oil stowed in her ‘tween deck space (Frear 1945:135).

CHARIES, a sailing vessel of 794 tons, was converted to the bulk oil trade in

1868 when 5%  iron tanks were built into her hold. Between 1869 and 1872,
several additional sailing vessels had iron tanks installed, however, they were
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failures ‘because the reguired strengih of the tanks and thelr oll-tightuess
were  insufificiently uanderstoody  (Frear 1945:13%) . Yoo 1872, VADERAND, «
three-decked pussenger steamer built in Pagland, hed tanks fitted into the lower
lold with essentially a double hull ap the side and wnder the lower decly two
additional vessels were built in the sawe wanuer  ig 1873 aod 1874, These
vessels failed for econonic reasons as they were never permitied to cucoy oil
and passengers on the same vovage. Wooden sailing vessels were consideved safer
for oil transport than steamers and wany were altered to carry oil in  their
holds.  The holds in these vessels were divided by o centecline (ie.,
longitudinal) bulkbead and trensverse bulkheads of wood  (Frear 1945:134)
ANDROMEDE ,  a sailing vessel built in 1884, had 72 metal tanks integeated into
her hull strocture,  CRUSADER followed in 1886 with 12 cylindrical tanks, laild
horizontally 3 deep in her hold (Frear 1945:136).

The  first steamer o be consitructed to cavry eil dirvecily agalvst the ships
plating was OROASIVER, launched in 1878, in the Boku district of Rassia,  Many
similar ships followed, bul resistance to carrying oil against the ships plating
remained strong, leaky rivets, butis and plate seamns as well as vndue tension
on the rivets were all cited as contraindicators to carrying oil in bulk against
the plates (Frear 1945:136) . Pvidence of this resistance conbinued even up  to
the launching GLUCKAGF in June 1886, considered to be the prototyps ot the
wodern tanker (Prear 1945:136; Haviland 1978:175). GLUCKAU'S design  was  Uhat
oy i

ooo@ single-gcerew  steamsr  with poop, Yorccastle,

nachinery aft and puwp room forward ol the boller space

in which there were two Scotch boilers, Her rig was

tnat of a three-masted barkenvine. 'The lengih was 3080

ifeet, breadih 37 feet, depth wlded 24 feel, gross

tonnage  about 2,300, deadweight about 3,020 rons,

capacity about 18,000 barrels...she had,. .a double

fottow [in the machinery space onlyl with the tank top

sloping up steeply w0 the center, The hold was

subdivided by a centerline bulkhead and trangverse bulk

heads ., ,and  the cargo was carried against vhe ships

plating (Frear 1945:136).

When she arrived in New York to pick up her first petroleum cargo in July 1886,
longshoremen and oil workers conspired to prevent her loading and veiueling
(Frear 1945:130) .

A nunber oi tanker designs followed one another -in rapid succession during  this
pariod. SVIEY was built in 1885 at Gothenberg. she was a single-dechked vesgel
with one tank, her double-hottow plating forwming the tank botton; the tank sides
and top were well in from the ships plating. ‘Tne tank wis divided by a
longitudinal centerline bulkhead and three transverse bulkhesads.  CHIGRELL



{1885) kad her machinery amidships, double bottom throughout, tenks Forward and
aft extending from gide to side and up to the deck in swall trunks, Yoid spaces
between the tanks and hull, howsver, presented eyplogion hazards, CHARIQYES, ERA
and OKA (ca. 1887) carried their cargos against the holl plating with cofferdams
placed at each end of the tank and machinery afi (Frear 1945:137).,

In 1886 there were only about a dozen vessels capsble of cerrying ¢il in  bulk;
by 1807 there were 137 steamers and 149 sailing vessels carrying oil in bulk on
the Caspian Sea alone. In 1885, 99 percent of all oil cargos were carried in
barrels, but by 1906, 99 percent were being woved in bulk (Frear 1945:135-137),

The majority of the early tankers in the transatlantic oil trade were Furopesan
owned and were not available nor suited to American coastal service (Haviland
1978:175).  The development of an American tanker fleet was based upon both the
conversicn of vessels, built for other purposes, and bulk tanker constroction.

The first tank steamer built in the United States was SEARDARD (1888) by J.
Roach and Son (Delaware River Iron Shipbuilding and Engine Works) of Chester,
Pennsylvenia. Constructed of iron for Standard 0il Company of New York, the
vessel was 162 feet long, 30 feet in breadth and 14 feet 4 inches deep, Powered
by a triple expansion engine (14 inch, 22 inch and 36 inch diameter cylinders by
24 inch stroke}, she was capable of carrying 4,000 barrels,

Subsequent to STANDARD's launching, tanker copstruction and comversion moved
rapidly in the United States, _

Figure 3.' Farly Development of American Tanker Fleet
{after Haviland 1978:175-202)

1888 STANDARD (US 116,199) iron screw tank steamer, Built by belaware
‘River Yron Shipbuilding & Fngine Works, Chester, Pemsylvania;
162'x30'x14.4"'; 832 gross tons and 590 net; carrying capacity 4,000
barrels, The first American tanker. .

1889 W.L. HARDISON (US 81,181) wooden screw tank stemmer. Built by A, Bay,
San Francisco; 160'x32,5'x14,5'; 453 gross tong and 352 net. Tae
first wooden tank steamer to have iron tanks placed in her hold,

1890 MAVERICK (US 92,171) steel screw tank steamsr. Built by Columbian
Iron Works and Dry Dock Company, Baltimore; 239.9'x36°x17°; 1,722
gross tons and 1,118 net; carrying capacity 12,000 barrels.

1896 CEORGE IOOMIS (US 86,340) steel tanklsteamern puilt by Onion Iron
Works, San Franciscoy 175'x27.4'x16.5"; 691 gross tons and 492 net,
The first steel tank steamer bullt on the Pacific coast.




1898

1501

1902

APEAS (US 107,430) steel screw tenk steamsr, Buile by Dolavare  River
Ll

Lron ”hipbuildjng & ngine Worlks, Chesteru D48 a0 D2 5 1,040 gross
tons and 1,243 nety carrying capacity 22,860 barrals

ALLEGHENY (U8 107 ,426) stcel sorew tank stewmnsr . pudlo 1890 by Craiy,

Taylor and Cowpany, Stocton, Mngland;  320°x42 . 2%w19.2% 2, Jross
tons  and 1,914 net; suak 1894, Rebuilt and reyistered in the Uniied

States in 1823; modiiied diwensions 300942 49427 L% 3,008 gross tons

and 1,889 nec,

PARAGUAY (Us 150,880) stesl screw steans: converted to tanker, Puilt
by Mgerican Shipbuilding Company, Yorain, Ohic, as package fveighters
2429%429%26 5% 2,201 gross tons and 1,323 net.  Lengthened 1909 by
507 wodiiied gross tonnage 2,672 and 1,583 nec.

MAJOR  BARREIY  (US 93,061)  wood screw siosmss convercad to tankor.
Iwilt 1900 by  Jackson  Sharp Cowpaay, w‘lmluqno"y Belaware;
17534 13.5Y; 738 grogss tons and 517 net; carvying capaciiy 25,700
barrels. Rebuilt by an Awnerican cowpaay 1901,

JuM, GUUERY  (US 77,518) stesl screw took steansy. Bulll by New York
Shipbuilding Company, Camden, New Jersey; »92,2%0,2923 5% 2,520
gross tong and 1,593 net; converted to a tanker during consicuction,

MTOLEDO  {Us 145,947)  steel screw Conde  steamsr, Built by Craig
Shipbuilding Company, “oledo; 250,5'%42%%25.5Y 2,207 grose tons and
1,868 net. Converted to a tanker during construction,

ASURCYON (U5 L07,598) steel screw steamsy converted to tanker, [EENNA
by American thLJUJidluq Company , Yorain, as package frelghter;
2EX 42 w06 5" ;yij6 gross tons  and 1,328 net;  carvying  capacity
21,000 barrol Sister ship to y&uausunyu

WIREFRID  (US 81,626) steel] screw steansr converted 1o tanker, Buill
1898 by Beth fron Wocks, Bath Mainy  282.9Yx42 5'u21 19 2,551 gross
tons  and 1,520 net. Firgh American tramp stoawer spe L_glcallv built
ﬂm‘umttnuu,i%mﬂl by Morse Iron Works, Wrooklyn.

came s converted to  lenker,  Built
1881 by Alexander Sie; . Ginvhonse , a5 dry caogo steamsly
2,635 gross tons and 1,932 net, Registered the United States in 1898
and rebuilt by an  fnerican  comgeny;  wmodified  diasasions
307.44%35.,7%%22.6%; 3,269 gross tong end 2,535 net.

CATANIA (US 127 ,251) steel

ROMA (US 111,417) steel screw steamsr converbed to tanker, Bullt 188Y
by J.L. Thompson &  Song, Sundecland, PBEagland, as bulle carciec,



Rebuilt 1902 in Brooklyn; modified dimensions 316'%40.6'x20.8% 2,939
gross tons and 2,164 net; carrying capacity 27,500 barrels,

WASHTENAW {US 81,499) steel screw steamer converted to tanker, Ruilt
1887 by William Gray & Company, Hartlepool, England; 315.3°%42.67 %25V,
4,897 grogs tons and 2,004 net; carrying capacity 28,500 barrels.
Converted by an American company,

EARRY LUCKENBACH (US 93,008) steel screw steamar converted to tanker.,
Built 1881 by William Gray & Company, Hartlepool. Rebuilt by Rewport
News Shipbuilding & Drydock Company, Virginia; wodified dimensions
300'x40.2%x24.5; 2,798 gross tons and 1,799 net, '

JULIA LUCKENBACH (US 77,555) steel screw steamer converced to tanker,
Built 1882 by Nederlandsche Stoomboot, Rotterdam, as dry cargo
steamer. Rebuilt by Newport News Shigbuilding & Drydock Compariy;
rodified dimensions 313'%39.4'x29.9%; 3,100 gross tons and 1,977 net.

ROSECRANS (US 127,310) iron screw steamer converted to tanker. Built
by Barclay, Curle & Company, Whiteinch, as passenger steamer, Rebuilt
by Matson Navigation Company; modified dimensions 335°%38.2°227.2%;
2,976 gross tons and 1,816 net; carrying capacity 23,000 barrels.

COLONEL E.L. DRAKE (US 127,743) steel screw tenk gteamer, Built by
William Cramp & Sons, Phildelphia; 360°x50°x21.5%; 4,205 gross tons
and 3,307 net; carrying capacity 38,000 barrels. The first American
tanker built from the keel up as such since ATIAS (others converted
while under construction),

CAPTTAN A.F, LUCAS (US 201,645) steel screw tank steamer., Built by
William R. 'Trigg Company, Richwond, Virginia; 360'x50'%28.5'; 4,188
gross tons and 3,252 net; sister ship to COLONEL E,L. DRAKE,

WHITTIER (US 81,862) steel scréw tank steamer., Built by Union Iron
Works, San Francisco; 240%x32°'x17.5':; 1,296 gross tons and 798 netg
carrying capacity 14,300 barrels.

IARIMER (US 141,870) and LIGONIER (US 141,861) steel screw tank
steamers, Built by New York Shipbuilding Company, Camden, New Jerseys
352.5'x46,4'%19,2%; 3,738 and 3,737 gross tons, respectively and 2,397
net tons each; carrying capacity 50,160 barrels each.

CITY OF EVERETT (US 127,055) steel screw steamsr converted to tanker.

Fabrication done by American Steel Barge Company, West Superior,
Wisconsin; assembly by American company in Everett, Washington,

17




1904

1906

1907

whaleback Tor package freight trade. Rebuilt dumensions
3467x42 1'w22.9%: 2,590 gross tons and 1,718 net.

. NORTHWESTERN (US 130,908) 2,207 gross tons and 1,209 net; NORTHEASTERN

{US 130,905) 2,157 gross tons and 1,496 net; RORTHMAN (U8 130,906}
2,120 gross tons and 1,306 net; NORITHIGWN {(US 130,907) 2,028 gross
tons and 1,297 net:; steel screw steamers converted to tankers, Built
1901 by Chicago Shipbuilding Company as package £reighters;
242'%42,2'%23 ,21; Great lakes design with machinery aft, side Jloading
batches, double bottom full length of hull. Rebuilt by an Amecican
company; carrying capacity 22,000 barrels each,

FYORIDA (US 120,926) steel ccrew steamer converted to tanker.  Buillb
1887 by R. Duncan & Company, Port Glasgow, as passenger steamer,
Rebuilt by Dialogue Shipyard, Camnden; modified dimensions
230'x35.5'x18.5"; 1,596 gross tons and 1,052 net; carrying capacity
12,000 barrelg,

ARGYLE (US 107,577) steel screw steamer converted to tanker, Roilt
1892 by william Gray & Company, Hartelpool, as dry cargo steamsr.
Rebuilt by Union Iron Works, San Francisco: modified dimegnsions

©320.2'%40.7'x%24.4%: 2,953 gross tons and 1,880 nety carrying capacity

30,000 barrels,

LANSING (US 200,595) steel screw steamer converted to tanker, Builtb
1302 by Palmers' Shippuilding & Iron Company, Ltd., Newcastle-on-Tyne,
England, as dry cargo freighter. Rebuilt in the [nited States;
modified dimengions 400'x47.2'%27.9'; 4,561 gross tons and 3,428 net;
carrying capacity 47,000 barrels.

W.S., PORTER (US 203,629) steel screw tank steamey, Built by Newport
News Shipbuilding & Drydock Company; 385'x49,7'x28.7%; 4,902 gross
tons and 3,525 net; carrying capacity 52,000 barrels,

MINNETOMKA (US 93,224) and MINNEWASEA (US 93,255} steel screw steamers
converted to tankers, Built 1902 by American Shipbuilding Compatty,
Cleveland, as package freighters for ocean service; 430'x43.7°x29.4°
each; &,270 and 5,273 gross tons, respectively. Rebuilt by Newport
News Shipbuilding & Drydock Company; modified tonnage 5,318 and 5,273
gross and 3,346 and 3,862 net. |

SUN  (US 203,923) steel screw tank steamer, Ruilt by Newport News

Shipbuilding & Drydock Company; 382'x49.9'x29'; 4,837 gross tons and
3,501 net.
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CONTRA COSIA (US 204,889) steel twin screw tanker, Built by Union
Iron Works, San Franciscop 190.1'x%37.2'x¢13.3%; 832 gross tons and 487
net; carrying capacity 9,524 barrels, First Awerican tenker to be
fitted with internal combustion engine.

1508 OKLAHOMA (US 205,040} steel screw tank steaner, Rullt by New York
Shipbuilding Company; 419'x55,2'x28. S”v 5,853 gross tons and 3,785
net; carrying capacity 80,000 barrels, One of the largest tankers in
the world when launched.

TEKAS  (US 205,362) steel screw tank steamer, Built by Newport News
Shipbuilding Company; 389.4°x52.1'x%29.1"; 5,106 gross tons and 3,746
net; carrying capacity 56,000 barrels.

1910 CURRIER (US 208,114) steel screw tank steamsr, Railt by Fore River
Shipbuilding Company, Quincy, Massachusetts; 370'x52.1'x27%; 4,711
gross tons and 2,869 net,

J.A. CHANSIOR (US 207,222) steel screw tank steamer, Built by Newport
. News Shipbuilding Company & Drydock Company, 378'x52.1%x29.5%; 4,938
gross tons and 3,121 net.

1911 THOMAS (US 145,862) steel screw steamer converted to tanker. Built
1900 by Maryland Steel Company as dredge, Rebuilt by William Canp &
Sons, Philadelphia; modified dimensions 293'x52.5'x25%; 2,525 qross
tons and 1,717 net; carrying capacity 35,000 barrels,

A closer look at the 41 vessels listed above reveals some trends., Twanty
vessels, nearly one~half including two conversions during initial construction,
were desicned and built as tankers, All of these, with the exception of ATLAS,
had their wmachinery aft (Haviland 1978:200) in the Great Lakes fashion,
regardless of thelr builders, It appears that tanker design adopted this
placement of machinery, open decks and unbroken holds from the Great lLakes
builders in order to maximize carge capacity and facilitate access to the tanks,

A total of six American-built tankers were launched between STANDARD in 1888 and
ATIAS and ALLEGHENY in 1898, a 10-year pericd, Conversions of other vessels for
the American tanker fleet did not begin until 1901 and the years 1901 and 1902
saw a flurry of activity in conversions; the ratio of conversions to pew tanker
construction was 10:2. Tanker construction was clearly on an upswing by 1903
with the ratio of conversions to construction at 7:5; conversions, however,
still dominated. [Iooking at the period 19804 to 1911, the year that tanker
construction became conmonplace (Haviland 1978:175), the ratio changes
dramatically with conversions to construction at 4:7; tanker construction in the
hited States had come into its own.
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World-wide tanker tomage also vedlected  ranid  expension  do oooversions  and
construction ciiorts in Loth the Unid ‘t‘c‘-d AN : 1O the tonnege,
compriscd  of 193 vesuels, was 637,014 deadveight tonsy just 14 yenrs later that
had junped to 441 vessels with 2,343, u/f dthiu wght Tons (Mrear 1945000

Although the concept employed in CHRIYOXS {(ca. 1887}, that is c:—.n:s’.‘y:in(; the oil
against  the bottow, side and doeck plat mqv it u,nscry aft Ol erdans at the
ends of the tanks, set & precedent fovy tadier desi 1888 o
about: 1811 sow several Improvemsuty g stroctural iinres feom
overall stress occnrred wost, oFven in the decks; cowg cens s higher in
the decks i the wochinery is placed ait, while ‘-Itf'f:u?’ in  the botcom nay Do
greater with the wmachinery E_’ullidf_—'}hi}_):.‘; (Freae 1945:187) 0 4 cirenlay issued i
1891 by the Lloyd's Commitiee chijected Lo the praciice of i aly
tanks  with water ballast and  recomended,  Instecd,  he
adjocent tanks. Keodall (1892) sirongly reputiaiod  this  practiooe
that  sagging stress would be nearly twice as great by placing ballast Cauddiships
racther than in alternate tanks (iu Frear 1945213730 Kendall proved  ldwsell
correvt when a series of vessels, awng them OVAbO@n (00819041, broke 1o Dwo

i}
and were lost arter loading baliast awidships (I Y8dh 1377 .

The overall structurcal arrancoment of ivon- and steed-holled bulk  frelg
constructed on the Creal rokoes belween 1882 and 1504, is sonilar to oidl
~built duiing thai period. lole vessels were bullt on Llfh_ channe, '
the floors were heavy chonoels over wivich were placed side ke
double bottom (True 1956:32).

[— ("V

:,y.\—j .4l 7
N

SGNG, Toruing a

ATCAS, built in 1898, is an exawple o Awecican tanker construction at the wum
of the century, Unlike her Deer;ﬁ, her wachinery was anddships, but in othey
L A She was:

details is representative oi the class
Louditted with o cetlular double bottom  ewiending Do
the forward bulkhead in the .oug]lie.fs co the adter
bulichead in the engine space, and Uais wio piped so hal

it ocould be uysed for  carcying  fuel orl,  though. . .sho

purned  coal, Machinery was e-mrith;hi‘;ﬁ: and  the ship
Fitted with a louqmldmuj bulkheod and  ten  transverse

bulkbeads Jforneing  {(with the hull) twelve taoks, . the
Fromes were spaced 24 inches  throughoul . Pumd Yoo
were  located  forward oi the tanks and aft of the alter
tanks ., The tanks were fcted wath, | eypansion hatches,
and  the wasts were equipped wilth  cargo boons 9
that...[she] could carry package  cargo {Haviland
1978:179) .

Arch construction above the carge  spoce, introduced on vhe Gr
carriers in 1905, climinated the need for centerline stancions (U.S,

. Lakes bullk
zal News




1937:4). The introduction in 1909 of a fourth side keelson in Great Lakes bulk
carriers strengthened the bottom hull and made the vessel stiffer, and less
prone to sagging (U.S. Steel News 1937:5).

Prior to 1908 tankers and bulk freighters were framed transversely, that iz the
strength nmemoers ran crosswise of the ship., In 1906 the Igherwood system of
construction was patented. This construction technique consisted ofs

longitudinal and horizontal stiffeners  worked
continuously through widely spaced web framss  and
connected to bulkheads or to each other at the ends by
brackets (Frear 1945:138).

Longitudinal framing alleviated problems of leakage at the bulkheads found in
transversely framed tankers as well as strengthening the deck (Frear 1945:138).
RICHFIEID, built in 1913 at the Iorain, Ohio yards of the Awerican Shipbuilding
Company, was constructed using Jlongitudinal  framing. The Isherwood
(longitudinal) system of framing remained unchanged until 1925 when a
modification, consisting of omitting the brackets and respacing the webs closer
to the bulkheads, was introduced. Although, better designed brackets and the
original spacing of webs were also favored and in fact Lloyd‘'s classification
rules of 1945 included this design (Frear 1945:138). '

Ag problems of deck strength, leaking and sagging were resolved by shipbuilders,
the overall length of tankers constructed steadily increased, as did length to
breadth and breadth to depth ratios, The ratio of length to breadth influences
draft and speed of the vessel., The reasoning behind lengthening the hull while
keeping it proportionately narrow in bean was faster vessels becaise water
(frictional) resistance is relatively less for a long vessel than for a short
one, %...the essential condition of speed is length" (Russell in Funter
1969:87) . Similarly, the shallower the draft of a vessel the less resistance it
affords to the water. 'The problem, of course, was to balance length to breadth
and length to depth to create a fast, stable vessel with maximum cargo capacity.

The length to breadth ratio of SI'ANDARD (1888}, the first tanker constructed in
the United States, was 5.4 to 1 while the average ratios of the seven vessels
launched 1in 1902-3, a periocd of rapid construction for the developing Amsrican
tanker fleet, was 7.2 to 1. A steady, general increase in length to depth
ratios is also evident in these vesselgs. STANDARD's ratio was 11.2 to 1; during
the period 1902-3 the average ratio was 14.5 to 1 and 13,3 to 1 in 1810. “he
capabilities of Great Lakes shipbuilders to exceed the peak of 14,5 to 1 was
clearly demonstrated by construction of much larger vessels during RICEFIEID's
era, Why then was RICHFIELD constructed with less than the peak ratiocs of her
predecessors?  Hunter (1969:86) suggests that a reduction in length-to-breadth
and length~to—depth ratios of western river steanboats reflected a shift in
enphasis from speed to cargo capacity and economy of operation. - Although a
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different set of environmental circumstances exist, possibly a similar desire
for econony and greater capacity prompted RICHFIEID's builders to construct her
with a length to breadth of 5.8 to 1 and length to depth of 9.6 to 1.

MUNLEON

MUNIFON was selected as one of two vessels targeted for preliminary
docurentation in the 1983 field season. The loss of this vessel off Point Reyes
headlands is well known and sport scuba diving has occurred on the site. The
park staff did not have available to them detailed information on the nature and
extent of this resource upon which they could base long-term management
decisions. Therefore, preliminary documentation of this site was determined to
be an important focus of the Submerged Cultural Resources Unit's efforts within
allocated time and funding constraints for the 1983 field session.

Cbiectives: Five research objectives were outlined for MUNLEON, they were: (1)
obtain a verbal description and photograph of the site location; (2} determine
the nature and extent of wreckage present; (3) begin the process of documenting
the site through mapping and photography; (4) train the park diving team in
underwater mapping techniques; and (5) familiarize the park diving team with the
resource.

Site_ _location: MUNLEON lies in a small cove along the Point Reyes headlands
approximately 1-3/10 miles west of Chimey Rock and 1-9/10 miles east of the
point Reyes Lighthouse (Figure 4). The site is located within the overlapping
boundaries of the Point Reyes National Seashore and Point Reyes-Farallon Islands
National Marine Sanctuary. A large bedrock outcropping which looks like a
razorback, locally known as "Sail Rock" in the area of the "abalone cabin”,
marks the wreck site (Figure 5). A National Park Service trail and designated
overlook is on the cliffs above the site and is clearly visible from the water.
The vescel lies at the base of the bedrock outcropping in a gully formed by Sail
Rock and another large outcropping (Figure 6). Its unprotected location is
subject to heavy surge, tidal change and breaking waves, The water depth over
the site ranges from 15 to 35 feet and visibility averages 4 feet. Due to its
location against the rocks and shallow water depth, diving the site is difficult
and possible only during brief periods in the early morning. Later in the day,
wind chop normally increases and heavy swells are common across the site,
Reduced visibility and inability to maintain position while mapping can nake
work on the site impossible.

Prior Research: The site of MUNLEON is known to sport divers and diving is
known to have occurred at the wreck. There are no records of a systematic
survey ever having been conducted at the site although references to the wreck
have appeared in Gibbs (1962:299), Becker (1961:47), U.S. Department of
Commerce, Bureau of Navigation (1932:964), Evans (1969:106-109), Marshall
(1978:122) and in San Francisco Chronicle (November 8-9, 1931). A brief
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Sail Rock (right) and another smaller
where MUNLEON rests., The three buoys
starboard boilers.

outcropping (left) mark the boundaries of the shallow qully
{center] indicate the Ilocations of the engine, port and



discussion of HMUNGEON's background up to and including her Joss al Foint  Reyes
was peesented by Tullec and Delgado (1983).  The vessel was visited brieily in
Cotober 1887, by nenbers of the Submerged Cultural Resources Unie dne a cursory
exawination and evaluaiion For later research.

coceiption:  MONIEON was bullt in 1919 by the Betroin  Shiphuilding
Y thoir  Wayandoil, Michigen yards Jor the UG, hLHDng Boaud's
lnergency Pleev Corporat HHI Foll nunber 264 was originally named  LAKE  FABYAN
and wass IOii‘.cI“u as U5 218,439 on Cotober 17, 1913, The vessel was built as a
package Gicer For vhe wir eifort using a standardized design that wes bused
upon Frecerikesiad vessels. ULS. shipping Board design puber 1099-h vwas osed in
LAKE FRIVAN's constincton (Figure 7).

From kee! to rail, the vessel was constructed oi steel. TAKE  PAUYAN  was
feet long, 43 deet 6 inches wide, 26 iect 1 inch deep, on o drait of 24
a-1/4 inches . Tler gross tonnagc was 2,600, net tommage 1,612 and
deadweighi tons,  She was ol three- J:iand dcbign, with suatl raised foreca
and poop decks and her boat and bridge declks sitiing amidships. The vessel
cquipped  with twin  fcotch boilers and a triple-expansion engine or 1,560 1HP
placed mmidships,  Fuel 0il rather than coal powered her single gcrew at  an
average upocd of 9.5 knots (0.8, Shipping poard 1920:56) .

e stondard 10992 vessel had only one deck, although ‘tween deck bewns were in
place, ot docking was never laid on upst of these vessels. hecording to Uls,
Shipping foard injormation, however, TAKE FABYAN was an ‘KLPPILOH with tewporary
wood decking placed in her at the time of consitruction (U.S5. Shipping  Board
1925:32) . Mhe wessel had two  bolds and fouf hatches which were served by a
total of eight booms on two sSaEpson posts centered between hatches 1 and 2 and 3
and 4, respectively.  bach boom was powered by a separate deck winch  and coutd
Lidt up o 4 tons. 'The vessel was Lapabit of caryying 166,800 cubic feel of
package radght and 180,033 cubic deet ok grain {(0.8. Shipping Poard 1820:56) .

LARE FRBYAN rempined undey the owaership of the 0.5, Shipping scard uwatil
Decaniey izy 1625 when she was  sold  to Munson Steawship Line of New Vork,
Rechristencd MONCHON, she was used in the Atlantic package freight crade uridl
sold to the Chﬁiibu McCormick Timber Company of belaware on January 31, 1828 and
transferied  to  their San Francisco hoadquartursu MUNLEON continued in the
Paciiic oiackage ifuith trade for McCormick uniil her loss at Point Reyes oq
Movenber 7, 1431, Styanded on the rocks and deLLI&d by the waves (Fiyure 8),
the vessel was declared a total loss on Novewber 19, 1931, The vessel and  her
corgo  were valued at 3.5 willion dollars at the tiwe oi 100“ (Doconents of
Fegistoy  and  License  1919-1828, U.S. Department  of Comwerce, Pureau  of
Bavigation) .

faeld  Work ”yﬁsujgg; A tota] of 15 dives over a S5-day period vere made on
BUNCEON . A verhe " the site location (see above) and  photcyraphs
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Pilgure 8. MUNLEQY ran acround in a cense fog neariy ramiing into Szil Rock. The proximity of
the vessel to Sail Rock and general orientation of the wreckage, even as it exists .
teday, is clearly shown by this 1931 photo of the grounded vessel. Photo courtesy
cf Natiomzl Maritime Museumn, San Francisco.




of the area were the first pieces of data generated. The underwater work
focused cn two objectives: (1) the development of a preliminary base map of the
site to aid in interpretation and analysis, and (2) familiarization of the park
diving staff with both the resource and the mapping techniques used by the
Submerged Culitural Resources Unhit.

The vessel's remains consist of five major components which were included in the
preliminery base map (Figure 9) as well as numerots additional pisces or
sections which were not mapped in this initial effort due to the limitad time
available,

A baselire was laid from a main shaft flange, located at the farthest extent of
known wreckage in the area of the ship's stern, along the shaft tunnel housing,
passed the engines, boilers and along an exposed portion of the centerline
keelson toward the bow. The baseline, consisting of number 18 nylon line, was
measured off in 10-foot increments beginning at the shaft flange in the stem
an¢ marked with numbered Plexiglas tags., In all, 233 feet of baseline were
laid., The overall area of the site is approximately 20,000 square feet or .45
acres,

The arrangement of the various components gives the impression of a vessel which
finally settled listing to port; photographs of the stranded vessel confirm this
interpretation (Figure 8). As wave action and surge ground the bow on shallow
rocks, the vessel began the normal wrecking processes by breaking apart along
lines of structural weakness, in this case at the turn of the bilge, Howsver,
apparent discrepancies were observed in the relationships of vessel conponeris,
in the deposition of a great quantity of materlals to starboard and in the fact
that a large portion of the vessel connot be accounted for, Together, these
suggest that intervention in the normal wrecking process occurred; one plauamb1e
explanation for the discrepancies is salvage opezatlons

For purposes of -clarity and this dlSCUSSlOHF the major components have heen
nurberad 1 through 5 and indicated on the preliminary base map, Figure $. 1In
addition, each has been reproduced as separate figures for convenience.
Component 1 (Figure 10) is the longest articnlated piece of wreckage on the
site. 'fhis section includes over 50 feet of bottom hull, sections of the shaft
and shaft tunnel housing, thrust bearing and couplings up to, but not including,
the engine.

The zero point on the baseline is at the aft shaft flange which is 14 inches in
diameter, 'The shaft is 12 inches in diameter and is laying on the sand bottom.
The lower portion only of the shaft mount, 2 feet away on the port side, is 2
feet wide at the base and 12 inches across ingide the cradle, The top portion
of the mount was not visible in the immediate vicinity, although it may be
buried in the sand bottom nearby. This first section of shaft lays partially
buried and at a very slight angle to the baseline, It is not attached to
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another section of shait which is still in its wount dinside the shait  luonel
housing, Tn all, three sections of the shafl are preseni; each neasures 18 Teer
long by 12 inches in diameter. ‘'the remaining two sections of shait  ingide e
tousing are resting on their wounts, although separaved by a 2 foot gap where
the flanges have separated. Connecting bolis for  all sections of  zhalc  arve
ComolefeTy wissing  rather than sheared off, which suggests renoval raihor than
destruction during the wreclking process. In all, there is o tolal of b4 feet of
shaft present,

An Intact section of the shaft tunnel housing begins  at point  17-6 on the
baseline. The tunnel mneasures 4 fest 6 LnLh s wide, & feet ¢ inches bigh and 32
feet  long.  The tunnel is resting in ite proper ovientation and is attached to
the hull bottom. Arches on 3--foot ceniters run down both sides of  the housing
walls. Just inside the bousing near the forward end, a rack ol tvoly ramalin
undisturbed and in their original location, Figure 11 shows the shait and a
porcion of the tuinel housing and archies near baseline point 50,

nmnediately  forward of the intact section of shait twnnel housing, another
twisted and bent seciion of the housing, 7 feet long by & fect 4 inches high, is
torn from its mounts, upended and out of place. 'The pain sha¥t sud a Clange can
still be seen under the disjointed housing. In all, there i approximately 39
feet of shaft housing present,
The thrust bearing and thrust shait are intact and articulaced to the main
shaft, 'fhe thrusit bearing measures 2 feet 9 inches long by 2 feet wide and the
thrust shafit 4 jeet 2 inches by 1 foot 2 inches to the end of the collars and &
Tfeet 8§ inches overall. ‘lhe thrust recess housing is not present.

Comparison of the measuremants talken on site and the gencral plons of  swusels

constructed with the U5, Shipping rward design 1099-4 reveals:

L. ‘the shaft tumnel huusing on this class of vesscel measured close to 62 leet
overall, MUNMIFOW's renaining housing is 39 feet long; nearly 23 ieet  of
spaft housing is missing,

7. Yhe lengith of the main shaii, irom the ilange just forward of the tail
shaft to the flange just aft of the thrust bearing, measured approwiuate iy
72 foeet. The remaining sections of MONILON's shait at 54 Feet overall 1s
one 18 feot gection short of this measuremsnt,

3. ‘the lengih of the thrust recess measured 10 fect, ‘The neasured  length  of
the thrust bearing, collars and shait arce 9 fect 5 inches, wnich would fit
into the space allocated by the general specifl
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4, The length of the vessel from the engine space at the forward end of the
thrust recess to the after end of the stern post is approximately 91 feet.
MUNLEON's remains measure 67 feet; 24 feet cannot be accounted for.,

Further, there ig no evidence of the tail shaft or the rudder in this area,
althoughr a broken propeller was found lying near the bow wreckage approximately
160 feet from the stern remains (see discussion of Couwponent 5, below), If
saivage did occur at the site the propeller may have been targeted for removal.
in ordey to salvage the prop, the rudder and tail shaft are likely to be
impacted during the operation. '

MUMLEON and the other Lakers like her were built on a system of transverse
framing, that iz the frames of the vessel ran crosswise of the ship, A total of
28 frames are clearly exposed on the starboard side of the wessel. Evenly
spaced at 24-irch intervalg, the frames are readily identifiable up to the area
of the thrust bearing. At that point, the length of the frame to the center of
the thrust bearing is 21 feet 8 inches, rougly one-half the beam of the vessel.
The fremes are partially buried by sand and both outside hull plating and
ceiling planking are present, There are no frames visible on the port side of
the vessel although there is a high probability they are buried in the deep
sand,

Wreckage scatter begins to appear on the port side at about the 40-foot point on
all the baseline, and a section of side hull at the level of the wain deck is
present., :

Comgponent 7 (Figure 12) is MUNLEON's triple-expansion engine which is lying over
on its side with the cylinder head on the starboard side and piston rods to
port. The engine block is 16 feet long and 5 feet wide, The low pressure
cylinder measured 59 inches in diameter and the rod, including the piston
crosshead, is 5 feet long (Figure 13). This is the only rod which is not bent
and misshapen. The intermediate and high pressure pistons and rods are bent
downward and may be still attached to the crank shaft, A great quantity of
wreckage is present in the engine area on both the port and starboard including
mll plating, frames and machinery,

Component 3 is composed  of MUNLEON's port side boiler and two sections of
internal boiler wubes (Figure 12). One of the vessel's two Scotch boilers is
resting in  ite proper orientation, that is with the furnace doors facing
forward, and it appears to be on its mount, It is partially filled with sand
and tiited to port at an estimated angle of 10 to 15 degrees, No evidence of
the boiler uptake or funnel are readily apparent, The boiler measures 11 feet
long by 15 feet in diameter. Immediately in front of this boiler are two stacks
of boiler tubes, consisting of 2-inch diameter pipes. One stack, 6 feet long by
2 feet @ inches wide, is lying 1nmed:ate]y in front of the b01ler, the second
stack, 10 feet 6 inches by 2 feet 6 inches, i1s laying to starboard.
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Tmmediately forward of the boiler tubes and to port sbout 8 feet are two upr ight
rembers which appear to be frames sticking up through the sandy bottom. A boat
davit is also present. An ll-foot longitudinal mswber, possibly a keelson, is
exposed on the port side, Hull plating and othar miscellansous materials extend
more than 25 feet from the baseline on the port side, Sand and rocks partially
bury these remains. It is anticipated that a gocd deal of additional material
may be buried in the sand on the port side. ‘this area should bz carefully
examined and possibly probed to determine the extent of remaing, On the
starboard side of the vessel, from baseline point 120 to 140, wreckage is
acattered more than 70 feet. Rocks, sand, hull plating and several large
structural elements are present. Frames are not clearly visible but are present
as isolated points protruding from the sand and rocks. Clearly the greatest
proportion of materials visible are on the starboard side,

The preponderance of materials to starboard, away from the direction the vessel
was leaning when it began to breakup, raises some questions. If this vessel was
tocated in deeper water the most expected deposition of starboard remaing  would
be for them to collapse inward, that is to port on top of tivse components which
are located on the port side and center portion of the vessel, However, dug to
MUNLEON's relatively shallow resting place other factors coma into play,
primarily the heavy swells which regularly roll across this site. These swells,
coming from a predominantly westerly direction, move across the vessel from its
port. to its starboard, Swells and stomm activicy from the west coula,
therefore, account for displacement of material to starboard,

Component 4 (Figure 14) is MUNLEON's second, i.e., starboard, boiler, It is 25
feet from its normal location which would be adjacent to and on the right of the
port boiler. It is torn from its mounts, upended with the furnace openings  on
top and tilting to port an estimated 20 to 25 degrees. The boiler ig sirting on
a section of bottom hull and the frames in the immediate area are out of
alignment, presumably from the impact of the boiler. Wreckage is scattered on
both sides of the boiler a distance of over 20 feet to port and 50 feet to
starboard, Iarge sections of plating are present,

At the base of this boiler one of the ship's anchors, a stockless, is present
(Figure 15}, 'he anchor measures 7 feet 6 inches (shaft), 4 feet 4 inches
(crown) and 2 feet 11 inches (palms); a length of chain is stil) attached to the
anchor shackle,

This distance between the ship's boilers again raises the question of salvage,
Certainly the wrecking process may account for the discrepancy, however, the
wave energy which would be required to tear the boiler from its mounts, uperd it
and move it end over end 25 feet across a wreckage-strewn flat sandy bottom does
not appear to be present, The boilers are in an area which is subject to strong
surge, but the brunt of the wave force is absorbed by bedrock outcroppings
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approxiiately 20 deet o seaward (port). Puorther, it wonld be ressonable to
assume that il there were sufficient energy o nove th starpoard boiler such:
great distance, the port boiler would show greatver evidence of the iupuct as
well . Salvege operaiions are the wost logical explunavion for the wovemant of
the starboard boiler,

Cowponent nuiber 5 (Migure 14) consists or 45 feet of bottom hull, %he baseling
rins  down  the centerline keelson and  ivawmes JpaCcd 24 Inches apart march
unbroken toward the bow, A total of 27 frames arve present and wost ol the
ceiling piloting ig gone, ''wo keelsons, one on each side of the bescline, are
present.,  Some buckeling of frames has occurred on the port side oi  the hull
near baseline point 206, Framss are consiructed from web plates with t—inch by
3-inch angles, forwing channels; the inside distonce between the ceiling
planking  and outside hull plating was measured at 2 feet 9 inches. ‘his entire
section of hull appears to be glighily skewed to port dn its relationship to the
rest of MUNLEON's remains,

Isolated plieces of wreckage extend an estimated 50

paseline point 233, However, no rramas or po
found, 7The wreckage Field is deEEerLd at least 30 fe
centerline keelson as evidenced by the presence of a b 8
the four propeller blades are intact and lying slightly on cdge in the rocks
surrounded by additional pieces of wreckage. The sha¥t opening wezasured 9
inches in diameter (interior) and each blade was ! feet O inches  long, It is
not ssible  to state with any certainty whether this was the propeller in ug

at the time of stranding or whether this was a broken spare which had yet to  be
reéplaced in  the ship's locker. ‘'The discrepancy ound between the 12-inch main
shait and the 9-inch propeller-shafit opening docs not discount this propeller ag
being that of MUNLEON, he tail or propeller shafi, the last section of shaft
that passes through the stern post to the propeller, can be tapered down from
the main shaft to the propeller,

et into the rocks beyond
iong ol hudl strooctuwre were
0 the starboard oi the

propaller,  ‘fhree of

ig
7S

Overall, the total awount of hottom nll which can be rewsonably  accounted  for
at present  weasures about 190 feet. IF the postulated 24-1000 seciion off
missing stern is added, there is still more than 35 feet of vessel to be Lound,
Nonetheless, there is nearly 80% of bottom hull available ior study,

RLCHE L1500

RICHFIILD MﬂzhcbunmjwmﬁLsmedﬂjﬁnrwdhﬂmﬂyewmmﬂonhiﬂm19%
fiald season, Although the loss of this vessel ofi Chingey Rock and within the
park boundgly had been well documented, the park stafi did not have availeble to
them suificient information upon which to wake long-term manageuent decisions in
order to protCCL this resource. With this need in mind and following discussion
with the Submerged Cultural Resources teaw, it was determined that RICHFTELD



would be a viable preliminary research effort within the time and funding
constraints of this session,

Coijectives: Five research objectives were outlined for RICHFIEID, theay waies
(1} pinpoint the location of the wracks (2} identify and verify the wreckage as
that of RICHFIEID: (3) determine the nature and extent of wreckage prosent; {4)
pegin process of documenting the site through mapping and photograchy; and (5]
familiarize the park diving team with the resource.

Site Yocabion: RICHFIBLD lies ab the eastern end of the Point Reyes headiands
approximetely 1/4 wmile offshore from Chimney Rock (Figure 19) within the
overlapping boundaries of Point Reyes National Seashore and Point Reyes-Ferallon
Islands National Marine Sanctuary. The site can be located by lining up between
Chinney Rock (shoreward) and the light buoy (outside) and, using the ‘notch in
Chimney Rock as a guide, centering a cluster of trees in the notch (Figure 17).
Water depth over the site is 30 to 35 feet., Lovan-C readings for the site are
15946.2, 27087.5 and 43265.0, The site lies on an exposed reel which is subject
to heawy surge and strong currents. Due to its unprotected location, diving on
the site is difficult and only during brief periods are divers able to salaly
examine the wreck. Surge and currents also contribute to reduced visibility,
averaging 3-5 feet.

Prior Research: The site of RICEFIEID is known £o sport divers in the area and,
although infrequently, sport diving is known to have occurred on the vessel,
Thereé are no records of a systematic survey ever having bsen conducted at the
site although references to the wrecked vessel have appesred in  Gibbs
(1962:299) , Marshall (1978:115), Evans (1969:104-106), Becker {1561:47), 5an
Francisco Chronicle {(May ¢-10, 1930) and in ArcoSpark (Stephens 1983:3)}. More
recently, a brief discussion of RICHFIELD's background up to and including her
loss at Point Reyes was presented by Buller and Dzlgado (1983).

Historic Description: RICHFIEID was built in 1913 at the orain, Ohlo yards of
the American Shipbuilding Company., Hull nunber 703, originally namad FRILLIANT
and registered US 211,620, the vessel was 250 feet long, 43 feet wide and 26
feet desp with a gross tonnage of 2,366 and 1,436 net. In 1925 she was sold to
the Richiield 0il Company of Southern California and renamed RICHFIEID, becoming
the compeny’s flagship, Richfield retained ownership of the vessel until her
loss off Point Reves on lMay 8, 1830 (Figure 18).

Built specifically for the bulk oil trede, RICHFIELD was steel from keel to rail
(Figure 19). besigned along the lines of Great Lakes vessels, RICHFIELD carried
her pilot house and crew quarters well foreward in the Texas deck and forecastle
and her single stack, machinery and assoclated deck bouses aft. She was open
amidships to facilitate access to her {five tanks which were divided by an
oil-tight centerline bulkhead and six transverse bulkheads, She was capable of
carrying 25,000 barrels of gasoline or oil. The vessel was equippsd with steam
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Figqure 17.

Chimney Rock (center, right) a prominent feature at the tip of the Point Reyes
headlands, was used as a guide to the location of RICHFIEID, The vessel sank
directly offshore after rumming aground on a shallow reef. The site, marked
here by a buoy, can be relocated by lining up the clump of trees in the center
of the notch between Chimney Rock and the headlands bluff.
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RICHETELD stranded on & shallow reef just offshore from Chimney Rock on May 8, 1930.

MEy

The vessel
was loaced with 25,000 barrels of gasoline, most of which was oamed cut by the tus SEZ SAEIVOR.
Subsscuently, the Coast Guard prohibited cpen fires in the vicinity of the wreck until the vessel
campletely broke up and wind and waves had dishursed the spilled gasoline. Photo courtesy of
Atlantic Richfield Company, Corporate 2rchives.
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Built along the lines of a Great ILakes bulk carrier, RICHFIELD carried her pilothouse forward,
crew cuarters aft and was open amidships to facilitate access to her hold. This 1928 photo was
taken just 2 years prior to her loss at Drakes Bay. Photo courtesy of Atlantic Richfield

Corporate Archives, Los Angeles.



powered pumps  which could discharge her cacgo at the raia oi 1 100 barrels per
hour,

The Tsherwood Sysien of framing was bsed  in WIC ‘”-'D”s funﬂrructionu Her
@ 12

longitudinals were spaced 28 inchos apart wid LSV
inches apart; Lhdnnvi1 were Lsed chroughout in h\r Praming and beans
wits propellied by a single screw ond had a steam povuer plent,

SOOWDEDEYS WeET
RUCIR LD

Field Work Results: ‘The fileld worl on RICHFIEID began with atloupls o Locate
the wreck site. With the exception ofF Chier Ranger LecRoy J(ockﬂ\ﬂmaiuw
briefly dived the wreck several vears earlier, none or the diving teaw  had
visited the site and indeed woere not sure of her exact location. Using rough
bearings provided by a nearby dive shop mmager and the recollections of Brock,
the vesgel NICK was  roughly positioned 1/4 mile oifshore and anchorad da che
area helieved to be where RICEIBID ganlk.

Menbers of the dive tean swam on a pLngi*rmlned bearing heading  trowm Chinney
Rock  toward the permanent hazard buoy in the bay. [n order to be whie o
monitor the exact locaiion of the divers at all times in @ arca of  frequent
boat traitic, a surface buoy was towed by the team, #n Un,ucbt-b?'l First
attempt Lo locate the site resulted in repositioning RICK closer o shore and  a
gecond  team of divers oswiuwming & transect tovard vhe buoy., oih teows were
hanpered in theic efforts by surge and a strong currvent cunning across the point
forcing divers to hold on to the rocky botiom 1o order o waintain their
position,  As & result of the water conditions, visibility wes reduced €o
approximately 4 feet, Twenty minutes into the second ranscect, divers  began
locating isolated pieces of netal wreckage. VFollowing the ridge and a scanty
wreckage trail, the team began to find scatiered sections of  twisted plating,
piping and a swall crankshaft about 5 feel Jony, possibly From a piece of deck
wachinery. The nature of these items, coupled with the doctmentalion provided
chorough oral hisvory and local rrtdition strongly suggested that & pquLOH of
RICHIIELD had been located, The ¢ crankshaft  was warked with bucy amber 1,
Later examination of RICHIEID's deck plan revealed a small deck wlnvu, with a
”01qpmmmnmvﬂﬂ/ feel in length, placed on €

é

crankshaft: Lo denk
behind the engine space. It is possibly the same piece of wachinery locatod by
the divers.

:J L

i
T3

During subsequent dives, the wreckage {icld was exvernded by following the
scatter  and  leap-iroyging from piece to picce as visibility and curvents would
permit., Visibility at the site was never better than 4 feel, scoverly  hanoering
efforts to determine the extent of the wreck., i total of six buoys uere ploced
on the site, which trended in a sonth-easterly direction From buoy nusber 1 tied
on the smail crankshait,

Buoy munper 2 was placed on a piece of plating approximmiely 150 fect édway on  a
bearing oi 180 degrees from buoy mumber 1. Buoy nunber 3 was placed on a iarge
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cluster of wreckage located 75 feet from buoy 2 on an 80 degree bearing, ‘The
materials present included steel-hull plating, channels rivited in place and a
possible section of bottom hull with lightening bolss in the plates forming a
part of an intercostal. In this same area piping, flange fittings and wvalves
were articulated, suggesting the area near the boilers,

Auoy nunber 5 was placed on a piece of plating approximately 50 feet from buoy 3
and buoy 6 was placed on a large section of arciculated hull approximately 75
feet from buoy 3 on a 240 degree bearing., The last piece of wreckage buoyed
confirmed the wreckage as that of RICHFIELD, Described by the park divers as
"long flat pieces shaped like angles or I-beams laying parallel o each other,
spaced about 24 iaches aparxt with short crosspieces, perpendicular to the
angles..." (Neubacher, personal commnication 15983) nicely descrives the system
of framing used in RICHFIFLD’s construction.

Water conditions, primarily extremely strong corrents over the site, prevented
further investigation of RICHPIRID, Over a 2-1/2 day period, several dives were
made and identification of the wreckage confirmed, ‘The materials located during
the survey and their rough orientation correspond to the description of
RICHFIED's loss, IF she were following closer inshore then usual she would have
been heading north and west., According to a local resident whe saw RICHFIEID
run aground, the vessel traveled in a northwesterly direction then urned toward
the southeast toward the opan ocean when ghe struck the reef (Joe Mendoza,
personal commmication 1983). This would explain the relationship of the
possible rear deck machinery and ever increasing cquantities of wreckage in a
southeasterly direction across the spine of the reef,

Other Submerged Culiural Resources

Changing demographic and land use patterns of the area now enconpassed by Point
Reyes National Seashore has resuited in the deposition of a variety of remains
in the form of archeological sites in the bay margins, estero and interior.
These patterns of occupation and exploitation alse hold the potential for a wide
range of underwater sites represented by non-shipwreck remains  associated with
extensions of land-based sites, isolated special use areas and maritimg support
sites such as piers, landings and anchorages, Prehistoric archeological sites
are recorded for the landforms bordering the esterc. Since edges of midden
deposits are lost through processes of natural erosion, it 1is assumed that
larger artifacts such as ground stone tools may now be covered by estero silts,
however, none have been recovered, Recent winter storms have introdnced greater
runoff, silting activity and erosion of banks. The estero has been used for
local small boat traffic, duck hunting from blinds and oyster farming and
evidence of these activities may be present as isolated items, Activities
elsewhere in coastal areas of the Seashore included World War IX military
gunnery practice and, more recently, fishing and boating.
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Potential Variety of Wesources (Duta Base)

A cursory review of the history of the area, focusing on  occupation and  use,
suggests many  potential  uanderwater  sites  which  should  be  considerad in a
comprehensive  submerged  resources  inventory, Tyyc“ of  underwater  gites,
represented by non-shipwreck resources, which might be found in the park ares

Prepistoric Oucupation (pre 1830)

1. FPFishing sites represented by daws, wiers: shallow waters of bays
7 J ¢ L ) V Yisy
lagoons, estero,

2. Shellfish *oilccting/proc&ssing, marine namal  and water  fowl
trapping/butchering sites: estero, bay, headlands, beachos, lagoons .

karly Historic (to 1900)

ot
c

Sea otter  butchering and processing cawps, landings and dumps:  bay,
estero, beaches,

2. Rancho period butchering, hide and tallow rendering areas, landiugs,
wharves and dumgs:  bay, estero below clifis,

T

3. Dairy rvanch landings, wharves, dunws: bay, esieru, below cliiis

Historic (1900

) Lo Preseni)

L. PFishing industry uwharves, anchorages, duwos: bay, estero,
2. Prohibition peried landings, dunps: bay, estero, bouchesy

3. Military coastal deiense, wharves, tondings, dumgs, {arget practice
sites: bay, estero, hoaches,

4. U.5. Life Saving Service/Coast Guard wharves, landings, dumns: bay,
beaches, below cliffs,

5. Polint Reyes Lighthouse dunp:  headlands,
Clearly, the above Is not exhaustive of the range o¥ non-shipwreck sites that

way be tound within the parl, Rather it is a starting point  frow Jhibh a
potential data base can be buili,



Cojectives

Tn order to begin evaluation of nor-shipwireck resources in Point Reyes and
provide backup locations during inclement weather conditions on the primary
research sites, i.e., ancmalies and shipwrecks, several non-ghipwreck resources
ware targeted for possible evaluztion.

randings and wharves have been used by both the early ranchos and later dairy
ranches. PRancho lifestyle was supported by the ships that brought manufactured
goods to the area...[and] During the earliest dairy operations...ranches used
wharves on Drakes PBstero, including those on Schooner Bay and Home Bay; on
Limantour Fstero; and on Tomales Bay at White Gulch and at tairds Landing"
(skiles 1963}, he largest of the wharves bullt was reported to have been 200
feet long located in Schooner Bay, constructed sometime after 1878, Tt was this
pier that was selected for relocation and waoping.

Site ILocation

The site is located in the northern area of Schooner Bay on a small spit of land
across the bay from the Johnson Oyster Farm (Figure 20)., Several pilings are
clearly visible above the water surface and extend in a southerly direction from
a gently sloping gravel beach inte a mud and silt bottom.

The site can be reached either overland, or during suitable tide conditions, by
boat. Overiand access to the site is via the Sir Francls Drake Highway
traveling from the park hesdquarters toward the seashore, passing the turnoff to
the Joknson Oyster Farm on the left and continuing across a culvert at the

upparmost end of the bay., The pastureland on the left of the roed is fenced,
private property. Rewaining on the highway, as it travels up a slight grade and
curves sharply to the lefe, a second fence line and locked gate can be seen on
the left, The distance from the Johnson Oyster Farm turnoff to the locked gate
is approximately 8/10 of a mile. 2An old access road parallels the fence which
heads northeastaerly back toward the oyster farm and bay. It is necessary to
cross the fence at some point and head southeasterly toward the bay. The old
road track fades out quickly and cross—country travel is required, The land
flattens slightly here then drops off toward the bay. The buildings of the
oyster farm, toward the east, can be successiully used as a rough quide. The
distance from the locked gate, across the pasture to the site is approximately
one mile., A drainage, wild berry thicket and remnant fence posts appear to
parallel the old road or wagon track which heads toward the bay. The site is.on
the south side of a small spit or bar, directly on the bay across from the
oyster farm, A heavily treed drainage above the farm buildings is at 105
degrees from the site.

Boat access to the site is northerly from the mouth of Drakes Estero to Schooner
Bay., Barries and Creamery Bays are passed on the left while Home Bay is on the
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right. Mud flats may hawper travel to the upper reaches of Schooner Bay during
low tide. A course heading due north (magnetic) would eventually lead directly
into Schooner Bay. The site, with several pilings clearly visible, is in the
upper reaches of the bay on the west shore, southwest of the oyster faxm,

Site Degcription

the site consists of seven exposed pilings, three square and four round, in a
single line extending from & gravel beach into the water and a md and silt
botitom. A second row of piling stumps OF cemnants below the water surface
parallels the visible 1ow. Both rows contain numerous remnants, not visible
from the surface, which extend up from the bottom a few inches to as nuch as a
foot. Figure 21 shows the distribution of the 38 pilings at the site. The site
extends Ffrom shore an overall distance of 188 feet, including a small post
remnant set back nearly 20 feet from the water's edge. The two rows of pilings
are spaced 5 feet 10 inches apart and run nearly due north {mwagnetic} and
south, Pilings range in size from 6~inch by 6-inch posts to lé~inch diamster
poles randomly intermingled in each row.

Careful examination of the mud bottom revealed no additional piling remnants
beyond the 134-feet 10-inch point in row 2 (Figure 21) while row 1 extended well
beyond to the 178-foot point on the baseline, No additional materials were
located either side of the dock, nor were any materials found beyond the
farthest piling. There may be numerous lost items or discards in the dock area
buried in the thick silty bottom.

The size of the pilings and the extent of the site suggests that this may be the
wharf discussed by Skiles (1983}, The preservation of this site aiter
approximtely 100 years exposure to wind and weather, supports the likelitood
that other early wharves or landings may still be located in the park.
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CONCLUSTONS AND MANAGEMENT RECOMMENOATIONS

[.—
=4
-

General

The intensive Phase 1 ceconnaissance survey, initiated in 1982, resulted in  the
precise location of 684 anomalous readings which produced approximataly 300
anomaly clusters (Murphy 1983). This underwater survey is the most extensive to
be completed in & National Park to date., The documentavion of the Sclooner Bay
wharf Site, and the targeting of non-shipwreck rescurces for evaluation and
inventory in conitmction with shipweecks in the suwbmergsd resources siudy
represents & sirong, positive approach to management of shipwrecks and other
subierged resources.,

n b=

A

1t is recommended that the park maintain its mowentum in this area and support
the active involversnt of park personnel in the investigstion and monitoring of
these sites, Hopefully, the training received during the two sessions in 1982
and the brief field session in 1983 will encourage the continued commitwent of
park managemsnt to comprebansive inventory, protection and interpretation of the
park's underwater cultural vasourcas,

Shiowreck Resources

Further examination of MUNIEON is recommended., A gocd preliminary base wmap was
completed that dincluded the major structural components of the site, although,
it raised more guestions about the site than answers, Poor vigibility hamgered
mapping efforts, however, the park diving team gained sufficient expsrience that
they could continue to fill-in areas in the site map when weather and water
copditions are optimal,

Eight rescarch obijectives are suggested for follow-up work on MUNIEON; they ares

1. Survey of the area aft of the main shaft flange {(zero baseline point) for
evidence ol additional stermn wreckage,

2. Survey the area forward of the bow wreckage (baseline point 233) and

include these moterials in the base wap,

3. Detemnine the extent of scatter to both port and starboard and map in wajor
elements,

4, Probe for frames on the port side near the shaft tonnel housing and  look

foc fremss on both the port and starboard side in the area between the
boiiers (baseline point 120 to 140).
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oo Add enviromeutal data to the base map, i.e., sand, small yocky areas and

the larger bedrock outcroppings .

6. Videotape and/or photodocument  the wajor elements when visibility is
optnmel,  Contact with iishermen and  examination of the site from the
overlook way lLacilitate this determineation,

1. Possibly re-buoy the site at the stern flange, engine and bow for use with
interpretative materials placed av the owerlook.

8. Undertake newspapsy archival rescarch or contact the previous owners, if
possible, (o deteomine  wiether salvage activities Cook place at the site
and the extent ofl the activivy., The Horb #adden Salvage Company of
Sausitito, Callfoinia is known to have been active in the Point Reves area
in the past (Joe Mendoza, pecsonad comsnication 1983) and may be & source
of information,

Clearly, the distinet advantage the park stadf have is being able to pick the
wost advantageous diving days for the sive rather than being locked in to a
short  tiwe frawe and and belng  forced o cocept extant wearher and water
conditions,

Similar advantages hold for examination of RICHI(EID, 7his site is  extvemely
hazardous to dive due to the currents present, boat traffic and poor
visibility, ' bore tavorsbile water conditions would grewstly increase data returns
from each dive. 'The suggested research objectives for RICHPIRLD are:

L. Buoy the gite and triangulate in the site location from survey points
alreacdy established on the biuiis,

2, Coatinue tThe exploration of the site to deteanine the extent of wreckage
scaktter. A southeasterly direction is suggested.

3. If possible, establish a baseline or known wapping points and  intiate the
process of developing a base map,

4, videotape and/or  pholodoctuent wjor  wreck components  during optimal
weather and waker conditions,

(81

. Undertake newspaper or couwpany aychival research to determine the extent of
salvage, if any, on the gite,

In addition to the above activities, considecation should be given to  the
development of  a thematic group nomination which would include all of the
shipwreck resources located within the park and marine sanctuary, The
background inforeaiion given under vessel context, elsewnere in this report, and
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details provided by Buller and Delgado (1583
At minimum, both MUNCEON and RICHPIELD should be included in an updated version

of the determination of eligibility of the Point Reyes Archeological District.

Both MUNLEON and RICHFIELD hold the gotential to be interesting sport diving
locations under the proper site conditions, Hore significantly, they can
contribute an imgortant chapter to the story of Point Reyes National Seashore
and enhance the interpretive program at the park,

Other Subngrged Calitural Regources

The wharf in Schooner Bay is an oxanple of the potential for preservation of
this type of site within the park boundary. Mot only was its existence
confirmed through historic reference (Skiles 1983) but the general location was
recorded on the Point Reyes National Seashore ana Vicinity 0.5. Geological
Survey topographic map {1973). A cursory examination of the same map indicates
canotner schwoner landing site at the tip of the pezninsula separating Home and
Schooner Bays. Cnly moderate effort and a limited ampunt of equipment was
required to inventory the Schooner Bay Whacf Site which can now be incorporated
into the story of the park‘s history,

All of the potential non-shipwreck underwater resources should be examined wore
closely and high probability locations for these sites narrowsed down., Known
locations of prehistoric sites, early ranchos, dairys, the Coast Guard and
mititary, old road or wagon tracks, early maps, land transfers and title
changes, can all be used suceessfully to define aress within the park where
these gites may occur, Interviews with long-tims residents and fishermen will
also aid in the process, Once likely locations have been defined and plotted on
a park resources base map, which ghould also include known resources, it would
be possible to prioritize these sites, based upon the amount of historic data
available, for further attempts at relocation and inventory, If work in the
park is scheduled near one of these high probability locations, it would require
Little additional effort to incorporate an ongite examination of the area into
the work plan,
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APPENDTX T

Horizontal Control Points for Drakes Bay, Point Reyes National
Seashore Developad During Phase I Shipwreck Survey, 1982

Point 1
Namz: East Pgint Reyes (USGS Monument)
latitude: 37 555259740"
tongitude: 122757°52.906"
Lambert: (California State Grid Zone 3) %/E=1289780.84
Y/N=552044.38
UiM {Zone 10) ¥=503100.063
Y=4204554 ,162

Central Meridian W 123

Scale Factors 0u99960812
Convergence Angle: 01718.230
Note: All positions are NAD-27

Point 2

Names: Satellite Point 1 (Chimney Rock)
Latitudes: 37 58'35.464"

Longitude: 122758°01.027¢

UM X=502901,872

' Y=4204853,776

Scale Factor: Ou99960810

Convergence Angle: 01713.226

Point 3
Name: 216, Cgmmercial Survey Poinl 4
Latitudes 38701'26.30"
Longitude: 122°58%02,16%
Lamoert: X=1289361.44
¥=564253.68

UI¥ X=502873,035

Y=4208269.566
Scale Pactor: 0u9999g15304
Convergence Angle: 1729%45"
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Point 4

Name: Commercial Sucvey ¥oint 3

Latitude: 3870145 ggv
longitude: 122757716, 94
Lampert: X/E=1293030 45
Y/ N=566138 .87

UM ¥=5053975 .14

Y=4208873 .54
Scale Factor: 0,999941534
Convergence Angler 1725744%"

O

Point 5

Name ; COhmwald Survey Point

rativude: 3870154 661"
[ong¢Lude: 122756'28, 9737
Lambert: X=1296890 .48
Y=566926 .17

UM X=505104 53:

Y=A200144 23
Scale Factor: 6,.9999 fl
Convergence Angle: 1 2.) any

Point 6

{interuzdiaie point)

2 (Paciiic —~ not USGS wonmnent YPacific®

Mm,Lqmm(Wm)Wmmﬂmiﬂm {bhrakes Hend)

tatcitude: 38 02001 464"
Iongitude: 12275453 2289
Lanberts ¥X=1304566_08
¥=567415.,33
UM ¥=507478, 36
=4209556 .22

Loint 7

Name: Satellite Point 3 (Linantour Spit)

vatitude: 38001437630
Longitude: 122753% ,988%
UM ¥=500703 443

Y=4208624 113
Scale Pactor: 0, J‘"Uo{}é..l()
Convergaence Angle: 04705.189
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Point 8
Name: Satellite Point 2 (Arch Rock)
Latitude: 37 53*21u688“
Tongitude: 122748749,.360%
UM ¥=516358,227

¥=4204444.819
Scale Factor: 00§996Gé36
Convergence Angle: 06 52,784

U Grid Azimuchs between Horizontal Control Stations
At Point Reyes Wational Seashore

Brations Azimithg
12 3260301 55"
13 353“30511“
14 1372779748
1+5 2470723 ,19"
1-6 42721125, 6"
) 58 219,41
1-8 50°26121, 2
21, 14630 56"
2-3 359730158
Domt] 14,5656 8"
2-5 2703537 6
26 4522852017“
2-7 60 59" 56"
78 91724526,
31 176030711
32 17973058
34 61°1635,1
35 6805546
36 16043124, 7"
3.7 87°1 042,57
3-8 iq;OSGFS )
41 191°27%9,74
A2 194756 56"
43 241%15¢35¢
45 1656737 ,8"
46 82.6*18,28"
47 92°99+35,7"
48 1097407 45"
51 20401231
52 207.35'37°
53 2480551 46"
5-4 256956137"
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