
CONSERVATION OF THE SHIP OF MARCO POLO 
WATTS TOWERS CONSERVATION PROGRAM 

 
This is a report on the conservation work performed by the 
Cultural Affairs Department, City of Los Angeles between January 
1986 and February 1991 on the Ship of Marco Polo, one of 17 
sculptures in the Towers of Simon Rodia State Historic Park at 
1765 East 107th Street. The Ship is shown in Figure 1 as it was 
in 1959. 
 
HISTORY 
The Ship, under construction in about 1936, was a sculpture with 
a main spire about 15 feet high (Figure 2). A 1940 artist's 
drawing shows a much taller and larger main spire at that time, 
rising to its final height of 28 feet (Figure 3). 
 
CONSERVATION PROGRAM SUMMARY 
 
Background 
In late 1985, the Ship was in poor condition. Mortar around the 
supporting base of the main spire was cracked through to the 
corrugated metal pipe reinforcement in many places (Figure 4). 
Vertical arcs and horizontal beams encircling the spire had 
broken and were supported by ropes (Figure 5). A large heart-
shaped piece had become dislodged. The main spire swayed in the 
wind because mortar on the base of the spire had separated from 
the steel pipe which supports the spire. Two large earthquakes 
in October, 1987 caused a failure near the top of the spire, 
tilting it 15 degrees to the north (Figure 6). 
 
Preliminary Phases 
Scaffolding was erected in March 1988 (Figure 7). Emergency 
stabilization was performed from the scaffolding - nylon netting 
was wrapped around ornaments to hold them in place, rope 
restraints were installed on loose members, and large cracks 
were cleaned of debris and filled with urethane foam rods before 
being sealed with silicone. That same year a city consultant 
said the sculpture was "lost". 
 
In December 1988, a survey was performed on the Ship and the 
other 5 tallest sculptures (3 tallest towers, Gazebo and 
Chimney) to determine their exact elevations and 3-dimensional 
"verticality". A detailed inspection in 1989 identified almost 
300 cracks in the mortar, measuring a total of 280 feet in 
length, and documented 525 broken ornaments and 920 missing 
ornaments. Figures 8 through 16 show damages to horizontal 
bands, vertical arcs, junctions of vertical arcs with the 
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central column, bowls on the central column and the main spire 
top joint.  
 
Materials Test Program 
Following the inspection, a test program was established to 
select suitable conservation materials and techniques for 
replacing damaged reinforcements, preserving the remaining 
ornaments – about 3,000 on the Ship -, restoring the bonds 
between the mortar and ornaments and mortar and steel 
reinforcements, and cleaning and consolidating the ornament 
surfaces and protecting them from further deterioration (see 
Appendix, Towers Materials Tests). Engineering analyses and x-
rays of the main spire base and other failed areas up in the 
main spire provided guidance in the design of suitable repairs. 
Historic records, photographs and aerial surveys from 1926 to 
1950 were used to determine the evolution of the Ship structure. 
A staff of assistants was trained to perform the work under 
technical supervision of contract conservation and engineering 
consultants. The selected materials and processes were then 
applied to the Ship and instructions were incorporated into the 
controlling document, The Watts Towers Conservation Handbook. 
 
Program Scope 
In addition to major replacements of horizontal ring and 
vertical arc reinforcements and reconsolidation of the entire 
spire base, 450 cracks were filled; 250 glass ornaments were 
cleaned or reattached; 2,900 shells were cleaned, consolidated 
or reattached and 740 tiles were cleaned of reattached. Almost 
400 pottery pieces were cleaned or reattached, also. 
 
On an allocated basis, the conservation of the Ship of Marco 
Polo cost about $100,000 of the five-year program total of 
*$740,000.Estimated costs were: baseline photography $4,000; 
inspection $7,000; emergency stabilization $5,000; and, finally, 
application of conservation processes or structural conservation 
$84,000. This final effort included 3,000 hours of labor by 
Cultural Affairs staff and 1,100 hours by contract conservators 
and an engineer over a 15-month period. The processes were: 
ornament cleaning and rebonding to the mortar and/or reattaching 
broken ornament pieces; surface consolidation of ornaments; 
narrow crack filling and sealing; and treatment or replacement 
of reinforcements in broken, major load-carrying members. The 
results of the baseline photography, emergency stabilization and 
inspection operations have been documented previously, and 
reports and records are on file in the Watts Towers conservation 
office trailer. 
*Does not include $110,000 cost for security. 
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Structural Conservation (See Figures 17 through 33) 
Conservation materials treatments consisted of cleaning, 
rebonding broken ornament pieces together, rebonding loosened or 
detached ornaments to the mortar coverings, filling cracks 
around ornaments, rebonding mortar-to-mortar, and applying 
consolidants to ornament surfaces. Cleaning was normally 
accomplished using water. Glazed tile cleaning was performed 
using Brasso. Cleaning and removing rust and grease from steel 
was done with Duro naval jelly and acetone. ZRC was used as a 
coating where new and old steel were in contact. Rebonding 
glass-to-glass was accomplished using Dow Corning DC 3145 
silicone. Rebonding ornaments to the original mortar was done 
with either Dow Corning DC 738 or 739 or GE 162 RTV. Rebonding 
mortar-to-mortar (where cement mortar was not used) was 
accomplished with GE 162 RTV or Sikadur 23 or 31 epoxies. The 
consolidant used for shells was a mixture of GE DF 104 and 
Acryloid B-72 (Bologna cocktail). 
 
Small crack-filling around ornaments and in other, non-
structural areas was performed using DC 738 or 739 and 50 
percent sand and suitable pigments. Please see "Towers Materials 
Tests" and "Ship Conservation" tables in the Appendix. 
 
Additional small crack filling was accomplished using injection 
of Jahn restoration mortar #M30 or, after opening the crack, by 
application of Jahn M70-18a (gray) or M70-11 (red) restoration 
mortar, purchased from Cathedral Stone Company, Washington, D.C. 
 
Large crack filling was accomplished using Portland cement 
mortar. The sand used to mix the cement was #30 from June 
through mid-August 1990. This sand was discovered to be too 
coarse and not incompliance with that specified in the State 
report. From mid-August to mid-October a 1:1 mix of #16 and #60 
sand was used and, finally, a 1:2:3 mix of #12, #16 and #60 was 
used to match that originally specified.  The main spire base 
cement was a 1:1 mixture of white and gray cement for a closer 
color match with the original mortar. 
 
Major member conservation on the Ship included a) replacements 
of reinforcements in portions of three large horizontal bands 
which were broken and where steel reinforcements were weakened 
by excessive corrosion; b) replacements of reinforcements in 
portions of five large vertical arcs which were similarly 
weakened; c) extensive removal of mortar covering, cleaning of 
the 8 1/2 inch corrugated pipe reinforcement, rewrapping of wire 
mesh around the pipe, application of new cement, and 
reinstallation or replacement of mortar replacement of mortar 
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coverings on the lowest five feet of the main spire base; d) 
removal of mortar coverings from both ends of each of four 
vertical arcs, rejoining and reinforcing the end connections to 
the center spire column with a new steel band, and restoring or 
replacing the mortar coverings; and e) removal and replacement 
of the top five feet of the main spire, reattaching it to the 
existing lower pipe reinforcement with splice plates and bolts. 
 
Conservation Applications: 
Cleaning with water/cotton swabs - 1,500 tiles; 250 glass; 480 
pottery. 
 
Cleaning and consolidation with DF104/B-72 - 1,950 shells. 
 
Cleaning with Brasso - 1,250 tiles; 223 glass. 
 
Rebonding glass-to-glass with Dow Corning DC 3145 silicone – 7 
pieces of glass. 
 
Rebonding ornaments to the original mortar with: Dow Corning DC 
738 - 50 places; GE 162 RTV - 55 places 
 
Rebonding mortar-to-mortar with: GE 162 RTV - 55 places Sikadur 
23 or 31 - 31 places 
 

CHRONOLOGY OF WATTS TOWERS CONSERVATION 
 
1954 to 1959 no repairs after Rodia left. 
 
1960 to 1971 crack-filling with cement and waterproofing. 
 
1987 
July: Cultural Affairs Department computer and software 
acquired/installed. 
 
September: Vandals dislodged vertical arc on main spire and 
damaged east-west overhead east of Ship. 
 
October: 6.1 and 5.5 earthquakes damaged top of main spire. 
Scaffolding erected on Gazebo for photography. 
 
October to December: Baseline photographs taken. 
 
December: Microfiche viewer/printer acquired/installed. 
 
1988 
January: 6 foot, chain-link security fence erected. 
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March: Ship scaffold erected, emergency stabilization started. 
 
April: Start of staff training for inspection. 
 
June: Gazebo scaffold erected for inspection/conservation. 
 
July: Ship microfiche delivered. 
 
December: Survey of Ship and 5 other tall sculptures completed. 
 
1989 
March to May: Ship inspection. 
 
April and May: Filled large cracks with urethane foam up to 26 
foot level on main spire, secured ornaments with nylon mesh 
coverings. 
 
May: Start of conservation materials selection test program. 
 
August: Start cleaning and consolidating sea shells and abalone 
shells. 
 
September: Inspection of all sculptures completed. 
 
October: Start filling of cracks with silicones, rebonding 
ornaments. 
 
1990 
January to March: Evaluation of conservation materials from test 
program. 
 
March to August: Repair horizontal band 01 and minor vertical 
arcs. 
 
July to September: Repair horizontal band 02 and minor vertical 
arcs. 
 
August: Modify sand sieve sizes to match State specification. 
 
August to October: Repair horizontal band 03 and minor vertical 
arcs. 
 
September to December: Repair horizontal bands and arcs at D and 
E levels. 
October to December: Repair base of main spire. 
 
November: Reattach top of main spire. 
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November to December: Grind recesses around spire base repair 
areas. 
 
1991 
January: Final inspections by Cultural Affairs, local 
conservation experts. 
 
February: Clean ornaments, consolidate shells, and fill minor 
cracks.  
 
February 27: Remove scaffolding. 
 
March: complete cleaning and minor crack-filling near base. 
 
 
INSPECTION SUMMARY OF DATA 
Inspection revealed broken ornaments in 50 of the 57 4' by 4' 
areas and missing ornaments in 49 areas. The numbers and types 
of ornaments and their distribution throughout the sculpture are 
shown in the following graphical analyses.  
 

 Broken 
Tiles 

Broken 
Glass 

Broken 
Shells 

Broken 
Pottery 

Missing 
Tiles 

Missing 
Glass 

Missing 
Shells 

Missing 
Pottery 

No. 
Cracks  

Crack 
Length 
mm 

Ship  74 3 434 14 205 28 651 38 279 85,000 
South 62 0 170 8 64 19 378 24 158  

North 12 3 264 6 118 2 273 14 109  

 
X-RAY RESULTS 
 
Ship Spire base 12/28/89 
The reinforcement in the tallest spire, Major Vertical 05, is a 
steel water or sewer pipe with circular, corrugated walls. The 
larger outside diameter is 9-inches, the smaller outside 
diameter is 8-inches. The condition of the steel appeared good 
but there are severe, through-cracks in the mortar cover. 
 
Ship Spire 
Corrugated (8” sewer pipe) 
Major Vertical 05 
Base of Spire  
37” elev. 

 X-ray 1  X-ray 2 X-ray 3 
Max o.d. 8.9 n.e. 9.33 s 8.34 n.w. 
Min o.d 8.07 8.25 7.33 

 
Bands 2/14/90 
The reinforcements in horizontal bands are 1 3/8", 1 1/2", and 1 
3/4" plates, between 1/8" and 3/8" thick. Splices seen show a 6 
1/2" overlap of the plates tied in two places with wrappings of 
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wire. The spliced ends of the plate in #01 band at the junction 
with #02 vertical have become twisted and sheared apart. 
 
Junctions between bands and vertical arcs 2/14/90 
Broken mortar and separations of mortar from the reinforcements 
are found at the junctions of band #01 and vertical #02 and band 
02 and vertical #02. There are no such failures at the junction 
of band #03 and vertical #06 which appears to be in good 
condition throughout. 
 
Vertical arcs 2/14/90 
 
X-ray #06/06A vertical #02 looks good, both views 
X-ray #01     vertical #02 looks good, no 2nd view available 
X-ray #10/10A vertical #05 looks good, both views 
X-ray #09/09A vertical #06 looks good, both views 
 
Bands 5/22 & 5/23/90 
The reinforcements in horizontal band #03 appear OK in X-rays 1, 
3 and 7 but appear marginal in X-ray 6 between arcs 08 and 05 
near the north. Band rebar are about 1/8 inch thick by 1 inch to 
1-1/4 inch bent plate sections. 
 
The mortar shows separation from the rebar at all X-ray 
locations in the horizontal bands. 
 
Junctions between bands and vertical arcs 5/22 & 5/23/90 
No X-rays were taken of junctions. 
 
Vertical arcs 5/22 & 5/23/90 
The reinforcements in Arc 07 and 08 appeared OK except the steel 
below the location of X-ray 5 on Arc 08. 
 
The mortar appeared to have a good bond to the reinforcement on 
Arc 07 at X-ray location 2 but not at X-ray location 4. There 
was mortar separation shown in Arc 08 at X-ray location 5 at the 
lower end of the area covered by the X-ray. 
 
Bowl 07 11/6/90 
 
Sculpture  X-ray No. Results of Analysis  
Ship of 
Marco 
Polo 
Bowl 7 

1, 2, 3, 4 Below Bowl 7 is a large pipe. Large pipe exposed, 
corroded on outside 3 inch diameter by 0.092 inch 
wall; a 1.343 inch pipe with 0.092 inch wall is 
centered in the large pipe, ending .375 inch above 
it. A 1.635 inch diameter by 0.117 inch wall by 1.3 
inch long sleeve covers the inner pipe, and connects 
to a 1.343 inch diameter by .092 inch wall upper pipe 
which continues above Bowl 7.  
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FIGURES ENCLOSED 
 
Figure 1. Ship and main spire, 1959. 
 
Figure 2. Watts Towers-short main spire in right foreground, 
circa 1936. 
 
Figure 3. Watts Towers artist's drawing, circa 1940. 
 
Figure 4. Base of main spire, October 1990 before conservation 
work. 
 
Figure 5. Main spire broken horizontal band 01 and arcs 02 & 03, 
October 1987. 
 
Figure 6. Top of main spire after earthquakes, October 1987. 
 
Figure 7. Ship scaffolding being erected, March 1988. 
 
Figure 8. Main spire horizontal ring 02, July 1990 before 
conservation work, from northwest. 
 
Figure 9. Main spire horizontal ring 02, July 1990 before 
conservation work, from northeast. 
 
Figure 10. Main spire horizontal ring 03, August 1990 before 
conservation work, from northeast 
 
Figure 11. Main spire horizontal ring 03, August 1990 before 
conservation work, from northwest. 
 
Figure 12. Main spire arc junction, 20 foot level, September 
1990 before conservation work, from east. 
 
Figure 13. Main spire arc junction, 20 foot level, September 
1990 before conservation work, from southeast. 
 
Figure 14. Main spire arc, July 1990 before conservation work, 
from south.  
 
Figure 15. Bowl on main spire central column, October 1990 
before conservation work, from northwest. 
 
Figure 16. Main spire top support joint, October 1990 before 
final conservation work, from east. 
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Figure 17. Bowl on main spire central column, October 1990 after 
cleaning and wrapping with mesh. 
 
Figure 18. Base of main spire, October 1990 during conservation 
work. 
 
Figure 19. Base of main spire, October 1990 during conservation 
work. 
 
Figure 20. Main spire horizontal ring 01, May 1990 during 
conservation work, from west. 
 
Figure 21. Main spire horizontal ring 01, May 1990 during 
conservation work. 
 
Figure 22. Main spire horizontal ring 02, July 1990 during 
conservation work, from northeast. 
 
Figure 23. Main spire horizontal ring 02, August 1990 during 
conservation work, from north. 
 
Figure 24. Main spire horizontal ring 03, September 1990 during 
conservation work. 
 
Figure 25. Main spire arc ornament reattachment, October 1990 
after conservation work, from southwest. 
 
Figure 26. Main spire arc junction, 20 foot level, October 1990 
during conservation work, from south. 
 
Figure 27. Main spire arc junction, 20 foot level, November 1990 
during conservation work, from north. 
 
Figure 28. Base of Spire 01 during conservation work, November 
1990. 
 
Figure 29. Base of Spire 01 after conservation work. 
 
Figure 30. Restoration of "heart", top of Major Vertical 04, 
January 1991. 
 
Figure 31. Restoration of "heart", top of Major Vertical 04, 
January 1991. 
 
Figure 32. Major Vertical 01 sea shells after cleaning and 
consolidation, February 1991. 
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Figure 33. Major Vertical 01 glazed tiles after cleaning, 
February 1991. 
 
APPENDIX ENCLOSED 
 
Towers Materials Tests - listing of conservation materials 
tested and start dates of tests. 
 
Ship Conservation - Materials and techniques list 1, by 
elevation and photographic baseline reference location. 
 
Ship Conservation - Materials and techniques list 2, by date and 
photographic baseline reference location. 
 
Technical Findings 
 
Database Printout of Ship of Marco Polo 
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