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I. PROJECT SUMMARY 
 
 
APPLICANT: City and County of Honolulu 
  Department of Design and Construction 
  Facilities Division 
  650 South King Street, 11th Floor 
  Kapolei, Hawaii 96813 
 
  Contact: Dan Takamatsu  (808) 768-8483 
  Project Manager 
 
ENGINEERING: Shimabukuro, Endo & Yoshizaki, Inc. 
CONSULTANT 1126 12th Avenue, Suite 309 
  Honolulu, Hawaii 96816 
 
  Contact: Scott Kunioka  (808) 737-1875 
 
ENVIRONMENTAL Environmental Communications, Inc. 
CONSULTANT: 1188 Bishop Street, Suite 2210 
  Honolulu, Hawaii 96813 
 
  Contact: Taeyong Kim  (808) 528-4661 
 
PROJECT NAME: West Loch Golf Course 
  Drainage Improvements, Phase I 
  Job No. 11-P-14 
 
PROJECT LOCATION: West Loch Golf Course 
  91-1126 Okupe Street 
  Ewa Beach, Ewa, Oahu, Hawaii 
 
TAXMAPKEY/ OWNERSHIP: 9-1-017: 060, City and County of Honolulu 
  9-1-017: 006, City and County of Honolulu 
 
PROJECT AREA: 9-1-017: 060, 101 acres 
 9-1-017: 006, 80.2 acres 
 
STATE LAND USE: Urban, Agriculture 
 
DEVELOPMENT PLAN AREA:  Ewa Development Plan 
 
EXISTING ZONING:  AG-1, P-2, R-5 
 
SPECIAL MANAGEMENT AREA: Area east (makai) of Fort Weaver Road 
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  Area west (mauka) of Fort Weaver Road is not in 
SMA 

 
FLOOD ZONE: Zone AE, AEF, X, XS 
 
CURRENT LAND USE: The project site is in use as a municipal golf course 

that was constructed in 1990 to serve both as a 
recreational facility and as a flood control project. 

 
PROJECT SCOPE: The proposed action consists of general drainage 

improvements located throughout the golf course. 
Improvements proposed consists of: 

 
 • Installation of a new culvert beneath the 3rd hole to 

direct runoff from a spring flow into Honouliuli 
Stream 

 • Restoration of Honouliuli Stream flow capacity 
throughout the golf course by means of vegetation 
and sediment removal 

 • Re-establishment of storage capacity and holding 
volume of ponds located at the 2nd, 10th and 17th 
holes by removing thick vegetation and deposited 
sediment 

 • Construction of a new silt basin near the 6th hole 
 • Regrading of fairway areas at the 2nd, 10th and 11th 

holes 
 • Replacement of cart path culvert crossings at the 

3rd, 9th, 13th, 14th and 18th holes 
 • Lining of stream banks and pond edges 
 
PROJECT COST/PHASING The estimated construction cost for the project is 

approximately $5,756,000. The scope of work for 
the project will be constructed as funds are made 
available for construction.   

 
PERMITS REQUIRED -Department of the Army, Section 404 Nationwide 
      Permit for new construction 
 -National Pollutant Discharge Elimination System 
 -Department of Health Section 401 
 -Dept. of Land and Natural Resources Stream  
      Alteration Permit 
 -City and County of Honolulu Grading Permit 
 -City and County of Honolulu Special Management 
  Permit for culverts located east of Fort Weaver 
  Road. 
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II. PROPOSED ACTION, ALTERNATIVES AND OBJECTIVES 
 
 
A. Project Location 
 

The proposed project is located within the West Loch municipal golf course 
located in Ewa, Oahu, Hawaii. Honouliuli Stream bifurcates the site in the west to 
east direction and exists into the West Loch of Pearl Harbor immediately to the 
east of the golf course property. Fort Weaver road also splits the site in the north 
to south direction.  Areas within the golf course that are subject of the proposed 
project are generally located along Honouliuli Stream with the exception of the 3rd 
hole ground spring and ponds. 
 
Major landmarks to the north of the project site include the former Hawaii 
Medical Center West and the West Loch Estates subdivision.  Extensive 
subdivision developments lie further to the south along Fort Weaver Road. 
 
 

B. Need for Project 
 
The West Loch Golf Course was designed as a recreational facility and a flood 
control project. The Honouliuli Stream runs through the site and exits 
immediately to the east, into the West Loch of Pearl Harbor. While the site has 
served its basic functions, the function as a golf course has been severely 
impacted by the de-silting function during major storm events for the regional 
drainage system. The stream flowing through the golf course was designed to 
carry the flow of a ten (10) year storm. During major storm events greater than the 
ten-year storm event design capacity, the golf course would flood permitting the 
silt in the storm water to settle out before flowing into Pearl Harbor.  
 
Areas identified for immediate improvement were identified in a report titled Golf 
Course Drainage Assessment Report, Golf Course Improvements at West Loch 
Golf Course, Ewa, Oahu, Hawaii prepared by Shimabukuro, Endo & Yoshizaki, 
Inc. in August of 2008. 
 
According to the Drainage Assessment, the first significant flooding of the golf 
course occurred in 1996 when heavy rainfall cause the Honouliuli Stream to 
exceed its bank flooding the 2nd hole fairway and storage pond, the 11th hole 
fairway, and the 10th hole fairway and storage pond. Further down stream the 17th 
hold pond and the 12th hole fairway were flood damaged. These damages caused 
the golf course to be shut down for several months for repairs. Since 1996, the 
golf course has been subject of other flooding events resulting in significant loss 
of revenues. 
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Figure 1: Location Map            Source: Shimabukuro, Endo & Yoshizaki, Inc. 



Draft Environmental Assessment 5 West Loch Golf Course 
  Drainage Improvements 

Figure 2 General Plan 
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The proposed improvements will result in better management of water flowing in 
to the golf course and will reduce maintenance efforts after major storm events 
and return the golf course to full play in a shorter time. 

 
C. Project Description 

 
The proposed project consists of drainage improvements that will help capture 
and remove silt from the smaller storm events to maintain the stream capacity for 
the larger/main storm events, thus reducing the flooding of the golf course 
fairways and reduce the silt deposition therein. In addition, the replacement of the 
existing ford crossing type of cart path crossing with freer flowing box culverts 
will improve the stream flow during the storm events, reducing the deposition of 
silt within the stream. 
 
The improvements will also accommodate new runoff water emerging from a new 
ground spring. The specific scope of improvements to be undertaken by this 
project are described as follows. 
 

C.1. Ground Spring Culvert: 
 
A new 18” pipe drain line is required across the 3rd hole fairway due to a recently 
emerged ground spring located north of the fairway and flows on the surface 
across the fairway. An inlet structure, drain pipe, and outlet structure will be 
constructed to allow the spring water to flow across the fairway and exit into 
Honouliuli Stream.  This system will consist of a concrete invert with wing wall 
at the inlet, exiting to a concrete outlet structure located at the bank of Honouliuli 
Stream. 
 

C.2. Restoration and Maintenance of Honouliuli Stream Flow: 
 
Restoration of stream flow will include removal of deposited sediment and thick 
vegetation from the streambed to its original construction plan profile and cross 
section.  This work will be performed by land based excavator and backhoe and 
will be a periodic maintenance function. 
 

C.3. Restoration of Ponds: 
 
In addition to the clearing and re-establishment of stream flow in Honouliuli 
Stream, ponds located at the 2nd hole, 10th hole and 17th hole will be returned to 
their original design capacity by removal of large vegetation and dredging of 
sediment removal. Similar to work for clearing Honouliuli Stream, work will be 
accomplished by land based excavator and backhoe. The interconnecting drain 
pipes between the stream and ponds will be cleaned of sediment. 
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C.4. Silt Basin with Inlet and Outlet Structures: 
 
A new silt basin is proposed for the area immediately west of the 6th hole of the 
golf course. This basin is intended to detain normal and the design storm flow 
runoff created by areas mauka of Old Fort Weaver Road, and allow the water to 
be naturally filtered before being released on the golf course and naturally flowing 
back in to Honouliuli Stream and reduce silting of the stream to improve stream 
flow during major storm events. 
 
The design stormwater will enter in to the silt basin through a concrete and riprap 
inlet structure that is located immediately south (makai) of Old Fort Weaver 
Road. The rectangular shaped basin is able to collect approximately 925 cubic 
yards of silt that will be periodically removed to allow it to continue its function. 
At the southern (makai) end of the basin, stormwater will be release by a concrete 
and riprap lined outlet structure that will feed into Honouliuli Stream. The stream 
banks immediately around the outlet structure will be lined with riprap for 
durability and erosion control. The floor of the basin will be lined with concrete to 
facilitate the removal of accumulated silt while the side slopes will be grassed. 
The area proposed for the silt basin is presently vacant and covered with natural 
vegetation. 
 

C.5. Re-grading of Fairways: 
 
The 2nd, 10th and 11th fairways were designed to contain overflow from 
Honouliuli Stream and the ponds during major storm events. The re-grading 
planned to contain stream flow and reduce flooding of the fairways and to direct 
overflow into the pond areas in order to minimize silt and flood damage to the 
active fairway play areas. 
 

C.6. Culvert Replacement: 
 
An existing ford crossing culvert for the golf cart path crossing over Honouliuli 
Stream are located at the 3rd hole of the golf course. Presently, the culvert consists 
of four 72-inch drainpipes that are partially topped by a concrete cart path.  This 
system was designed for storm waters to overflow during major storm flows. It 
fills with silt and is difficult to clean the pipes resulting in reduced capacity for 
even the design storm flow. 
 
The proposed replacement structure will be located immediately upstream (north) 
of the existing culvert but will feature three precast concrete box culverts that will 
be easier to clear of accumulated silt and better handle normal stream flow and 
larger storm events.  The new culvert will be topped with a concrete golf cart 
path. Upon completion of the new culvert structure, the old pipe culvert and cart 
path will be removed. 
 



Draft Environmental Assessment 8 West Loch Golf Course 
  Drainage Improvements 

Construction activities include but are not limited to the demolition and removal 
of the original pipe culvert, installation of best management practices (BMP), 
clearing and grubbing, excavation, grading, installation of erosion control 
measures. 
 
Upon completion, the proposed action will have minimal impact to the existing 
stream and allows ease of clearing accumulated silt by normal maintenance 
efforts. Better stream flow will be achieved by the free flowing box culverts, and 
removal of the existing pipe culverts will allow a greater portion of the stream to 
remain in a natural state. 
 
Other cart path crossings at the 9th, 13th, 14th and 18th holes presently use 60” 
CMP pipe culverts. In order to provide clear stream crossings, it is proposed that 
the existing pipe culverts be replaced with large box culverts of increased 
capacity. 
 

C.7. Lining of Stream Banks and Pond Edges: 
 
In order to minimize vegetation along the stream banks and along the pond edges, 
it is proposed that HDPE liners or erosion control fabrics be installed.  These 
liners would provide barriers that would minimize vegetation from growing and 
still provide erosion protection. Liners will also reduce the amount of 
maintenance required from golf course staff. 
 

 
 
D. Other Alternatives Considered 

 
No alternatives other than the proposed scope of work were considered.  Non-
action was not considered an alternative as stream clearance maintenance and silt 
removal is a design requirement of the golf course as a function of the regional 
drainage system. 
 

E. Project Objective 
 
The proposed project will involve the construction of improvements that will 
improve maintenance functions and mitigate the flooding conditions at the West 
Loch Golf Course.  It is the objective of the proposing agency to reduce the time 
and work to restore the golf course for use after a major storm event.  It is the 
project objective to ensure that flood waters are properly treated and released into 
the downstream section of the drainage system, while reducing the down time 
after a major storm event to restore the affected portions of the course. 
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Figure 3: Inlet Structure and Silt Basin Plan 
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Figure 4: Silt Basin Outlet Structure 
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Figure 5: Silt Basin Section 1 
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Figure 6: Silt Basin Section 2 
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Figure 7: Silt Basin Section 3 
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Figure 8: Culvert Crossing Plan 
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Figure 9: Culvert Section 
 



Draft Environmental Assessment 16 West Loch Golf Course 
  Drainage Improvements 

Figure 10: Ground Spring Culvert 
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III.  DECRIPTION OF ANTICIPATED IMPACTS AND MITIGATION 
 
 
A. Environmental Setting 

 
The project site is located within the West Loch Golf Course and the surrounding 
West Loch residential subdivision areas.  Typical of golf courses, the site consists 
of maintained grass areas, ponds serving as drainage basins and landscape 
features, many existing and introduced trees, and other landscape vegetation. 
 
The golf course is bifurcated by Fort Weaver Road that runs in the north/south 
direction.  Honouliuli Stream also traverses the golf course and ultimately exits 
the golf course directly into the West Loch of Pearl Harbor. 
 
The site is characterized by its open, spacious play areas and undulating grounds 
found in the northerly direction. 
 
 

B. Surrounding Uses 
 
Surrounding uses are primarily detached single-family and low-density 
multifamily dwellings located on similarly sized parcels serviced by county 
standard streets and infrastructure.  The area is commonly referred to as the West 
Loch subdivision.  The former Hawaii Medical Center West and Kahi Mohala 
Health Center lie to the north while Pearl Harbor lies to the east. Farther to the 
south lie several new subdivision developments and golf courses. 
 
No adjacent properties will be affected by the proposed action. 

 
 
C. Environmental Considerations 
 

1. Geological Characteristics  
 
 Topography 

 
The West Loch Golf Course consists of various topographies which vary at each 
hole. The specific topographies of the proposed project improvement areas are 
generally flat with negligible grade differentials. The proposed culvert 
improvements  are located at shallow portions of the Honouliuli Stream.  
Surrounding areas are relatively flat and grassed with turf.  The stream banks are 
naturally vegetated. The waterway is unlined and consists of silt and grass.  The 
ground spring improvement area is flat and grassed. 
 
The proposed silt basin area by the 6th hole also consists of flat vacant lands that 
are covered in field grass with no significant or notable topographic features. 
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Climate 
 
While Hawaii is generally characterized as being temperate, the geography of the 
Ewa District is notable for its temperate to dry climate.  Rainfall in the project 
area is slightly lower in comparison with other regions on Oahu.  Prevailing trade 
winds flow from the northeasterly direction. 
 
According to the Atlas of Hawaii, Third Edition, the project typically experiences 
40 inches of rainfall annually. Average mean temperatures in district range from 
mean highs between 75 and 85 degrees to mean lows between 62 and 67 degrees 
Fahrenheit. 
 

USDA Soil Survey Report 
 
According Sheet Number 44 of the Soil Survey of Islands of Kauai, Oahu, Maui, 
Molokai, and Lanai, State of Hawaii by the US Department of Agriculture Soil 
Conservation Service, the project site is located on soils classified as Ph Pearl 
Harbor clay (Figure 11). This series consists of very poorly drained soils located 
on nearly level coastal plains.  Runoff is slow and erosion hazard is considered 
slight. 

 
Detailed Land Classification  
 
The project site is classified by the University of Hawaii Land Study Bureau as 
land type Urban on panel 207 of the Detailed Land Classification-Island of Oahu 
report.  This land type is generally characterized by moderately productive, non-
stony lands with deep, expanding soils.  These lands are not considered 
agriculturally significant according to this study. 
 
2. Water Resources 

 
The Honouliuli Stream does not does not serve as a water source of any 
agricultural activity downstream of the project site, however, the stream does 
serve as a natural drainage source for the area.  The stream ultimately flows into 
West Loch of Pearl Harbor. 
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Figure 8: Soils        Source: USDA Soil Conservation Service 
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Hydrologic Hazards and Resources 
 
According to Panel 0310G of the Federal Emergency Management Agency Flood 
Insurance Rate Map, the project site is located in Zones AE, AEF, X, XS, areas 
where base elevations have been determined. 
 
The project site is also not identified as an area subject to tsunami evacuation 
hazard according to the Oahu Civil Defense Agency Maps and the Department of 
Planning and Permitting.   
 

Special Management Area 
 
The makai portion of the project site is located within the Special Management 
Area (SMA).  
 
Wetlands 
 
Areas around the stream are not presently designated as wetlands and the 
surrounding areas remain in active golf course use.  Wetlands often serve as a 
natural habitat for various species of flora and fauna and are regulated by the U.S. 
Army Corps of Engineers.  A determination of wetlands status will be requested 
from the Corps of Engineers. 
 
The proposed improvements have been designed to protect the surrounding areas 
and all of the proposed improvements are located beyond tidally influenced 
waters. 
 
3. Archaeological, Cultural, Botanical and Faunal Resources  

 
 Archaeological Resources 

 
A survey of archaeological resources in the project area was conducted by Paul H. 
Rosendahl, Ph.D., Inc. for the golf course in 1987. The report can be found in its 
entirety in Appendix A. 
 
The report identified several sites that were considered important for information 
value and or cultural value. In general, all of these sites were located makai of 
Fort Weaver Road and will not be impacted by the proposed improvements. 
Recommendations and remediation measures made in the archaeological report 
were subsequently implemented. 

 
Cultural Resources 

 
Historic land uses within the West Loch Estates area were researched by Carol L. 
Silva as part of the Archaeological Assessment included as Appendix A. Research 
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conducted by Silva indicated that little documentation exists of the Ewa Plain 
area. While some anecdotal information referencing the Ewa area was found, it 
did not appear that any references were related to the project site. 
 
Prior to the development of the West Loch Golf Course, the area had been active 
agricultural production for many years. The golf course has also been in use for 
over two decades and no cultural sites or practices occur on the golf course 
property. 
 
Flora 
 
The project site contains a mix of landscaped areas and natural growth.  As a golf 
course, the site is predominantly covered with well-maintained turf that covers all 
golf holes. .  Various trees, such as monkey pod, African tulip, kiawe and coconut 
are found throughout the site. Areas that are not landscaped near the golf course 
borders include: California grass, kukui, African tulip, and various weedy species.  
No rare or endangered species were observed in the area. 
 
Fauna 
 
Based on on-site observation, the only aquatic wildlife noted were guppies and 
tadpoles.  Crayfish, bullfrogs and toads may also inhabit the stream and bank area 
but none were observed during the field inspections.  No rare or endangered 
species were found in the stream. 
 
4.  Infrastructure and Utilities 
 
The proposed improvements are not expected to have a significant negative 
impact on existing infrastructure.  The project is expected to result in the 
improvement of the existing storm drainage conditions.  Public safety will also be 
improved by providing a large buffer adjacent to the stream, ensuring that no 
damage will occur to surrounding residential properties. 
 
Vehicular Access and Traffic Conditions 
 
No significant off-site traffic impacts are expected as a result of the proposed 
improvements.  Traffic conditions are not expected to be impacted as a result of 
the implementation of the proposed improvements. 
 
Noise and Air Quality 
 
Noise and air quality impacts resulting from the development of the proposed 
project can be assessed in two categories, short-term construction related impacts 
and long-term operational related impacts. 
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Construction of the proposed improvements will result in an increase in noise 
levels and a degradation of air quality.  The primary noise impacts occurring 
during the construction period will from construction vehicles.  Typically 
bulldozers, dump trucks and air hammers will be used in the site preparation 
process.  The operation of these heavy machinery vehicles are subject to State 
Department of Health Community Noise Standards however it must be 
acknowledged that during the construction period, noise levels in the project 
vicinity will increase. 
 
No increase in noise levels is anticipated from the proposed improvements.   
 
Water 
 
The proposed improvements will not affect water service demand. 
 
Wastewater 
 
The proposed improvements will not increase wastewater demand. 
 
Drainage 
 
The primary purpose of the proposed project is to improve drainage within the 
golf course. This will be accomplished by implementing the improvements 
explained in the project description.  
 
The proposed silt basin located adjacent to the 6th hole of the golf course will slow 
and filter waters from Honouliuli Stream immediately after stream waters enter 
the golf course property. Waters will then be release back in to the stream and will 
eventually reach the proposed 3rd hole culvert and crossing improvements. These 
improvements will allow for a better flow of stream waters which will prevent 
flooding of the area. Lastly, a new ground spring drain line will allow newly 
emerging spring waters along the 3rd hole to be diverted by an underground pipe. 
 
Solid Waste 
 
Solid waste disposal systems will not be affected by the proposed improvements.   
 
Telephone and Electrical Services 
 
No telephone or electrical services will be affected by proposed project.   
 
5.  Public Facilities 
 
The proposed project will not have any impact on public facilities including 
schools, police, and fire or emergency medical services. 
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The Waipahu Fire Station serves the project area. This station includes a pumper 
engine and a quint and provides fire protection and first response emergency to 
the project area. Additional fire support is available from the Ewa Beach Fire 
Station which will soon be replaced by a new station located in the Ewa Marina 
subdivision.  Response time to the sites is less than 5 minutes.  An engine truck 
serves this station. 
 
Ambulance service for the project vicinity is co-located at Waipahu Fire Station 
with back up service provided by the Makakilo Unit located in Kapolei. 
 
Police service is provided by the Honolulu Police Department’s District 3, Sector 
1, Beat 360. The district main station is located at 1100 Waimano Home Road in 
Pearl City. 

 
 

D. Social and Economic Characteristics 
 
The proposed improvements will not have direct impact on the social and 
economic characteristics of the environment; however, the improvements are 
critical to the preservation of the golf course as a recreational facility. The West 
Loch Golf Course is a municipal facility that is available to all residents and 
visitors of Hawaii. As such, it contributes to the social welfare of the City and 
County of Honolulu by providing a valued recreation resource at a reasonable 
cost. 
 
The project itself will generate income to the City and County of Honolulu and 
State of Hawaii by providing an improved recreational resource, through the 
purchase of goods and services related to the construction activities, and through 
secondary and tertiary spending and tax revenues. 
 
 

E. Relationship to Plans, Codes and Ordinances 
 
1. Federal Plans and Approvals 
 
Work within streams and wetlands generally fall under the jurisdiction of the 
Department of the Army.  Work within Honouliuli Stream may require a 
Department of the Army (DA) 404-Nationwide Permit.  This determination is 
pending with the Department of the Army Corps of Engineers. 
 
2. State of Hawaii Plans and Approvals 
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Project site is located with the Urban and Agriculture Districts on the State Land 
Use Map.  The proposed use is consistent with these designations and no approval 
from the State Land Use Commission will be required. 
 
The project may require a Stream Channel Alteration Permit (SCAP) from the 
Department of Land and Natural Resources Commission on Water Resource 
Management.  This permit is required whenever work occurs within a perennial 
stream. 
 
The State Department of Health also will require Section 401 Water Quality 
Certification which runs in parallel with the DA-Nationwide Permit.  In addition, 
a National Pollutant Discharge Elimination System (NPDES) approval will be 
required for any disturbances greater than one acre. 
 
3. City and County of Honolulu Plans and Approvals 
 
Zoning for the project area is AG-1, P-2 and R-5 Residential.  The proposed 
action will not require any change in zoning.   
 
The project area is also subject to the Ewa Development Plan.  The following 
section 3.1.4.7 of the plan summarizes the conformance of the proposed action 
with the general policies pertaining to golf courses. 
 
- Golf courses should be located and designed to optimize their function as 
drainage retention areas. 
 
- Golf courses should be designed to provide view amenities for adjacent urban 
areas, including pubic rights-of-way. 
 
- When screening is necessary for safety reasons, landscape treatment, setbacks 
and modifications to the course layout should be used rather than fencing or solid 
barriers. 
 
With regard to the general policies of the Ewa Development Plan, the proposed 
improvements are consistent and further promote these objectives by improving 
the function of the golf course as a drainage retention area. 
 
Portions of project parcel 9-1-017: 006 are located within the Special 
Management Area (SMA) boundaries and will be subject to a Special 
Management Area Permit (SMP). Improvements subject to this permit are the 
three replacement culverts located makai of Fort Weaver Road. 
 
The proposed improvements will require grading permits from the City and 
County of Honolulu, Department of Planning and Permitting.  Work on the 
proposed improvements will not commence until the demolition and grading 
permits and the environmental assessment process are completed. 
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F. Probable Impact on the Environment 
 
The proposed action will result in long-term benefit to the environment.  The 
proposed basin improvement is located in an unused portion of the golf course. 
Topographically, the site will change with the addition of the basin, but this will 
not be noticeable to area residents or players. This addition will improve water 
quality down stream by filtering design peak flow waters before they are returned 
into Honouliuli Stream. The result will be cleaner water flowing through the 
course during design storm conditions, and ultimately, cleaner waters entering 
Pearl Harbor.  
 
The culvert replacements will also allow for greater stream flow beneath the 
crossing and will result in less silting upstream of the crossing structure. 
 
The ground spring diversion pipe will significantly improve play within the 3rd 
hole area of the golf course by alleviating muddy conditions around the ground 
spring fissure and fairway. 
 
Restoration and maintenance of the stream and ponds will significantly reduce 
flood damage to the active play areas of the golf course while additional grading 
and lining of the streams and ponds will ensure that design storm waters are 
retained within the stream and pond system. 
 

G. Adverse Impacts Which Cannot be Avoided 
 
Adverse impacts that cannot be avoided are generally related to short-term 
construction activities. These impacts can be minimized by sound construction 
practices, adherence to applicable construction regulations as prescribed by the 
Department of Health, and coordination with applicable State and County 
agencies. 
 
 

H. Alternatives to the Proposed Action 
 
No alternatives were considered other than the no action alternative. Non-action 
was not considered as an alternative as this would allow a hazardous condition to 
continue. 
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I. Mitigation Measures 
 
Long-term impacts resulting from the proposed improvements will ensure that 
normal stormwater drainage conveyed through the Honouliuli Stream will have 
minimal impact to public safety or property.  When the improvements are 
completed in conjunction with routine maintenance of the downstream portions of 
the stream, the drainage system for the area will operate optimally for the benefit 
of the golf course use with reduced impact during major storm events.   
 
Short-term construction related noise and air quality impact mitigation measures 
include general good housekeeping practices and scheduled maintenance to avoid 
a prolonged construction period. The contractor will be directed to use best 
management practices (BMP) wherever applicable. 
 
Examples of BMPs that may be implemented include silt fences, stabilized 
construction entrances, inlet protection, surface covering, and sediment traps.  All 
waste materials will be securely contained and appropriately disposed. 
 
The project contractor will be directed to comply with the rules relating to the 
Guidelines and Rules Relating to Storm Drainage Standards.  The BMPs that will 
be specified for the project include: filters that will be monitored for adequate 
screening of debris into the waterway, silt fencing and dust screening, installation 
of temporary access points, site inspection and clean up of accumulated debris. 
 
 

J. Irreversible and Irretrievable Commitment of Resources 
 
Implementation of the proposed project will result in the irreversible and 
irretrievable commitment of resources in the use of non-recyclable energy 
expenditure and labor. Materials used for new construction may have salvage 
value; however, it is unlikely that such efforts will be cost-effective. The 
expenditure of these resources is offset by gains in construction-related wages, 
increased tax base and tertiary spending. 
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IV.  DETERMINATION 
 
 
1. Finding of No Significant Impact (FONSI). 
 

Pursuant to Hawaii Administrative Rules Title 11 Chapter 200, the City and 
County of Honolulu Department of Design and Construction anticipates that the 
proposed action will not have a significant impact upon the environment that will 
warrant an Environmental Impact Statement. 

 
2. Evaluation of Significance Criteria. 
 

The project impacts have been evaluated against the 13 significance criteria 
contained in Section 11-200-12 of the Hawaii Administrative Rules.   The 
following numbered items cite each of the 13 particular significance criteria then 
provide the Department of Design and Construction’s evaluation for the criteria. 

 
Involves an irrevocable commitment to loss or destruction of any natural or 
cultural resources. 

 
 The project does not involve an irrevocable commitment to loss or destruction of 

any natural or cultural resources. 
 
 Archaeological and cultural assessments were conducted for the golf course 

project have determined that the project will not significantly affect any cultural 
practices.  A copy of the studies is contained in Appendix A. 

 
 The project will not cause significant negative impact upon botanical resources.   
 

Curtails the range of beneficial uses of the environment. 
 

When completed, the drainage improvements not curtail, cart vehicle, and 
pedestrian safety. The project, will in effect, improve pedestrian and cart 
vehicular safety by providing a culvert crossing that is safe and not subject to 
flooding. The drainage improvements will also allow for improved golf play and 
will minimize repair efforts caused by storm events. 

 
When completed, the drainage improvements will not cause significant negative 
impact to adjacent areas and will improve the recreational characteristics of the 
site. 

 
Conflicts with the State’s long-term environmental policies or goals and 
guidelines as expressed in Chapter 344, HRS, and any revisions thereof and 
amendments thereto, court decisions, or executive orders. 
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The project does not conflict with the State’s long-term environmental policies or 
goals and guidelines as expressed in Chapter 344, HRS nor with any revisions 
thereof and amendments thereto, court decisions, or executive orders. 

 
• In brief, the State’s environmental policy is to conserve the natural resources 

and enhance the quality of life.  The project is consistent with this 
environmental policy in that the project: (a) Has examined whether the project 
causes impacts to natural, cultural, or historic resources;  (b) Has determined 
that the project does not cause any significant negative impact to such natural, 
cultural, or historic resources, and; (c) Will enhance the quality of life by 
protecting public property and a valued municipal service through 
construction of drainage system improvements. 

 
Substantially affects the economic or social welfare of the community or State. 

 
The project will affect the economic or social welfare of the community or the 
State.   

 
• The project will decrease the amount of financial and human resources 

required to repair flood damage prone areas of the golf course. Decreased 
repair times will allow for golf play to resume faster after heavy rain events. 

 
• The project is a localized safety improvement project which will create 

limited temporary construction employment, but generally has insubstantial 
effect upon economic or social welfare. 

 
• The project has no effect upon potential development, land use policies, and 

social programs in the existing community.  
 

Substantially affects public health. 
 

The project positively affects public health and safety. 
 

• Public safety will be significantly increased by the proposed drainage 
improvements.  The proposed improvements will decrease the amount of 
flood damage that may occur on the golf course along the Honouliuli Stream 
areas.  The culvert crossing will be the most directly improved area. By 
increasing the flow capacity of the culvert, the crossing will be less prone to 
overtopping allowing pedestrians and cart vehicles to cross safely. 

 
• Homes along Honouliuli Stream will be provided a greater level of safety 

from flooding and associated damage with the proposed improvements. 
 

Involves substantial secondary impacts, such as population changes or effects 
upon public facilities. 
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The project does not involve substantial secondary impacts, such as population 
changes or effects upon public facilities.   

 
• The project is a localized health and safety improvement project. 

 
• The proposed project does not cause population increases, nor will it 

negatively affect public facilities, or other substantial secondary impacts. 
 

Involves a substantial degradation of environmental quality. 
 

The project does not involve a substantial degradation of environmental quality. 
 

• The project is in effect, an environmental improvement.  Construction of the 
proposed improvements and restored drainage way will create a natural 
habitat in addition to providing increased public safety. 

 
 

Is individually limited but cumulatively has considerable effect on the 
environment or involves a commitment for larger actions. 

 
The project does not have a cumulative considerable effect on the environment 
and does not involve a commitment for larger actions. 

 
• The temporary noise, dust, and traffic impacts generated by the construction 

activities are not anticipated to have a considerable effect upon the 
environment.  These temporary impacts will cease when the construction is 
completed. 
 

• The project is a localized property protection and maintenance project and 
does not commit larger actions.  

 
Substantially affects a rare, threatened, or endangered species, or its habitat. 

 
The project does not substantially affect any rare, threatened, or endangered 
species, or its habitat. 

 
 Detrimentally affects air or water quality or ambient noise levels. 
 

The project positively affect air or water quality or ambient noise levels. 
 

• The project is not anticipated to cause detrimental effects to air quality.  The 
construction activities are not anticipated to cause significant dust or other 
aerial emissions.  Dust control measures will be implemented to minimize 
dust emissions.  Construction machinery will be properly equipped and 
maintained to minimize exhaust emissions.  
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• The project will positively affect water quality in the long-term.  Proposed 
project improvements will detain and filter design storm flows of Honouliuli 
Stream and consequently, result in better water quality with less soil washing 
into the stream. 
 

• The project is not anticipated to cause detrimental effects to ambient noise 
levels.  The construction activities will increase noise levels but these impacts 
are short-term.  The long-term impact of the project will result in a net 
decrease in noise levels due to the reduction of restoration activity after major 
storm events. 

 
Affects or is likely to suffer damage by being located in an environmentally 
sensitive area such as a flood plain, tsunami zone, beach, erosion-prone area, 
geologically hazardous land, estuary, fresh water, or coastal waters. 

 
• The proposed action is an environmental improvement that will ensure 

improved water quality as well as public safety.  Use of the site for natural 
drainage and open space use will increase while simultaneously ensuring that 
flood damage to the golf course as a recreational resource is minimized. 

 
Substantially affects scenic vistas and view planes identified in county or state 
plans or studies. 

 
The project does not substantially affect scenic vistas or view planes. 

 
• The project location is not identified within County or State plans or studies 

for scenic vistas or view planes. 
 

 Requires substantial energy consumption. 
 

The project does not require substantial energy consumption. 
 

• The project construction does not require substantial amounts of energy for 
the construction activities and will have minimal effect upon energy 
consumption. 
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V. LIST OF PARTIES CONSULTED DURING THE PREPARATION OF 
THE DRAFT ENVIRONMENTAL ASSESSMENT 

 
 
Federal Agencies 
 
• U.S. Army Corps of Engineers 
 
State of Hawaii 
 
• State Historic Preservation Division, DLNR 
 
• Department of Transportation 
 
City and County of Honolulu 
 
• Department of Design and Construction 
 
• Department of Environmental Services 
 
• Department of Facilities Maintenance 
 
• Department of Planning and Permitting 
 
• Honolulu Fire Department 
 
• Honolulu Police Department 
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rpcclllql Dtotart aaar. A rcconnalraaEa .unat lodlcaiat both ahc tan_
cr.l utura rnd vrricry of .rc|&olollsrl t6.loa prt.cat. .nd .h? tlner.l
dl . rr lbuion rnd d.o. l t t  of  . rch !c. lnr.  A taconnrir t tnc? aurytt  PcnI(t
.  l rorrr l  t lSnlf l ! .hcG .r t t r t lna ol  rrch&olot la. l  . . tqt .Gt.  lnd l .c i t l -
t l t l r  th.  fonulr l lon of r . r l l . t lc rcc€lndrt lonr rnd a.t l l r t r t  lor ts.h
lustb.r . !chr!olo! lc. l  eo. l  $ r lght  bc arc$rrry or.pgroP! l . t r .  Soch
t$tr t l r  rort  coold tnclod! ! ! !gg.E !gg- lut thcr drt .  col l rct ion

lnvolv lDg dat. lkd rGcordlh!  o l  t l ta.  rnd fcr tutca. . id.alcca.d lc i t
ocd. l lon. l  rnd go. lbl t  tub..qen! - la l t .3loFdrt .  r .c@.!,  t . .Gr. .h

crcrvrtlou, Intrrprltlvr ghnnln3 rnd dotloFcot. rod/ol lrctcP.tloo of
al . tar ud laaroraa vl th al tnl f lcant aclcnr l f lc tataarcb. Inta!P.Gtlua.
rnd/or cul turr l  Yr lu?t.

l t r  pr lnclpd obj lct i r . .  ol  th.  cdblmd reonnrl . . .nc! ruw.,  ol  thc
I t . r !  L4b B.!r t r .  -  ocl l  Cgurrc.nd ?t .L.  proJrci . r t t  eclc lout- lo ldt
( .1 to tdcnl l t t  ( l {nd .nd lc. t ! )  .11 r l t l r  rnd r l tc c-Pl.r . .  Pr. t lnt
r l rbln the grolccr rrcr3 (b) to d. lqtr  t ta got.nctr l  r l8nl l lcrocq ol  . l l

idcnr l l l rd rrchrwloglcr l  scr lnr l  (c,  :o dat.nln!  thc to.r lblr  l tPrctc
ot prpo..d dd.loF.nt upoo th. ld.ntltl.d sE.ln.: rnd (d, :o d.tlnc thr
rcopa of I ! ' |  tobaGq!.D: r tch.aolqgtc. l  ht l  thr i . l fh l  b.  Eccat. . t  or

rpptoprlr tc.  t . . .d oo I  plc lLlMrt rold of .v. l l rblc brcl l rstd l l t . r . -
tulr  Ind r*osda. .nd on dl lcurt lon. vt th Xr.  Chcrtcr fotrr  of  nXIt  rnd
r l tb Dr.  Cor"t  .nd Dr.  l . th of Dtf i i - l tsE. tb.  lo l l i l lnt  .Prcl f ic t r . l .  e.r .
d. t ld lnrd to cor. t l ts lc rn !dcqr. t .  tcoP! of eo(L for lhc ccblnad .u.-
lac. r td robtur lrcc rccoonrhl tncc ruwclt  ol  tha 9..1 Loch Ertr l l r  -  col t
Co0.r. [d hrla grojrct rr.rt

l. Cotrdu.t rrchrcolotlcal brcltrsnd rtd hlrtorlcal doc[lDlrqf
rcic.rcb ldcl{ lni  (r l  rolo r td @.lul lon ol  r . rdl ly
nr lhbk rrchlolol lcr l  .nd t l . ror lcr l  l l l tsr ts l . ,  hl . tor lc
d6[.ntt  rnd rccordr.  rrd qrcgtrrphlc aodrcar raldant:o
the lrrdlr tc arojcct r tcr '  rnd (b) lntcelas sl :h ry. t l -
r t l .  l r { I ld3.rblc locd lafontnl . i

2.  condftE e.r l .bl .  cdci lBc ( !a! t l r l  to loot) .  vrthblc
Int6. l t t  O(F to S-l l  lorcnrtr)  j tond rcconrlrotcc
ron.t ol rb. ploj.ct rrcr. rlth (.) r.l.tlv!I, blth..-
In:rnr l t t  cda!r8! bcloS alvat tg cort tr l  r ta. t .  r l taF
drr lnrt . . ,  .nd nortulr lvat.d .nd oth.dl .a . ln l . . l ty
lodl f l ld l tndtr  rnd (b) tchl tvGty l i lcr- ln.cn. l ty cq?t.8e
to ar.r t  qt tnalvi ly rodtf l .d b'  ru3rr crnc.ul ! lvr ! lqni

! ,  cotduct tuglFc@rrr la rubrur l lct  racgnrt l t t rncc tui lay ot
tha rDtlrt trolact arat br hand ahd .ach&ical_pdarad
corln8 rool. .  r l th rcht lec Int .nt lg|  vrryl t t . .  not?d lo
2,(r .bl  rbocl

4, coduct l l . l tad .ubtutrq! reonnrl . f inc. t ! i t ln! .  by hlnd
aoola rnd/or ! tc[ tnlcal  btcl tbo!.  ot  r . lcclcd col t l r l . r . . .
( . .8. ,  rsp.ct ld l l rhlood locrt loht) '  rnd tr . t t  v l rbln th.
inlrnr l  port lon ol  tb!  ProJ.c!  arar ehct.  cor lnS lava. lrd
go0lblG Gultur. l  d.porlrr t

- I .-'- .1

lllloDocttoll

llcrcSqJilD

..  Aa tha r{ tucrr ol  tha i . t l .  Tei l l  Corporrt lon ( I I IC),  rcctn3 lor thr i r
cll.nr, :h. CIrJ' .nd cq$.t ot lonolrl; (Cotct|o). thr ild ;t prsl tt.
norcndlhl '  Pb.D. '  hc, ( l t lRl)  coductrd I  cablnld 3ur| |ca rrd aubr[r trca
archaaolotlc.l aaaobnal..rnca aurty o( at! rpprorlstalrr 2t6 ac gait lah
E t .r . .  -  Golf  C.urr!  rnd ?rr l r  projcct t t rr ' tn rha Lird ot l totoruul i .
Eer Dir tr lct .  l . l tnd of Orhu. t la , . l r . ry obj.ct lv!  o!  rhh ruwr6r ur to
pr@ld. Intoi l t {orconccmlnS lhr pr l raoct or tbrtnc! ot  uy ei tcr or
f4. .u. . . -  of  por. lbla . lch..olol lc. l  r i t r l l lcrncc r l rhln th.  gtolcct r i t r
r t . r t t --Eth appro?rtaca !o rDd auft lc ianr fot  ro gdltoi lar:r l  l rprct
Statccnt (El8) bclng pr!p.r .d In rcco.drn<! elr f ,  Chrprcr 3{t-$o. icv.
str t . -  rnd ln mtlc l t . t loo ol  .  Lrnd l t tc loondrrt  ! [ r t r lct  L.d.rnr
l . t i t lo to t  .utalrrcd to rha St. t !  Lrnr l  Urc Cclr i lon.

Flr ld uorL srr  cetr lcd os! Srprnb.r &"ocrobcr 2J. l9Cr. und.r Gh.
lupcslr lon of ?l tRI Supln|toqr Aichrcologlr t  A. t | rr l l l  Dlctr  ( ! rojrct
l l t ld Dlr .ctor).  and th. w.rr l l  d lrerton o! pt tRl ! r lo. lpt l  Atchrccloi l . r
D!.  Prul  l l .  f ,o. .nd.hl  (Pr loclpr l  lwct l igrror).  loth rurfrc!  rnd tub.!r-
aaca arconnal.atnca aunltr  and l t r l lcd albrurt taa taat lnl  glra ronductad.
O! Octobar 21. f9fr ,  Dr,  no.aodrbl  and Hr. Dlcb .ct  oo-. i i .  e isb Dr.  Rolt
Cordy. cf lef  . tcbr.olo8l3t r l lh th.  Sr. t .  D.paturot ot  Lrnd rod lLtur. l
Nc.ourcar- l l l . tor lc Slr .r  s.ct lon (DLlJt- l tsSl.  tor I  f ldd inrpcct loo r , td
dlacur. loh oa eo. lcd c-pl . t .d.  On H@6b.r l ! ,  198t.  I t t .  lor.nd.hl  prF
. ln led.o Infon. l  rqDrt  o l  t l r ld eol t  t lndlng..rd l r t l l r lmrt  conch-
r lon. to r .plalant. t lv.r  of  nfTc r .d CcltolD. On Drcrrtrr  8.  lgt i ,  r  utr
dr( . l lcd ru4ry u..  Blv.n bt Dr.  lo. lndrbl .  el th thc .utpor!  o!  nFlC .nd
Colot lo raprc.rnrr l lv.r ,  to DLfn-t tSS cbt l t  rrchtrotoglr f  0r.  Cotdt .od
D..  Joyc. 8. th.  DLI|R-BSS r! . t f  . rchrrolot i . r  lor oah[.  to th.  cour.c ol
tb. l.rt!! .retlrt. bolh Dr. Ccrdt .nd 0r. lrti coEurrcal elth tha tcrcr.l
a lSnlf lcarca rar.alanta rada aod tc@ral al t l$t lon trGltraoa. r tcc-
.rndcd for rh. .ach..ololicrt s6.ln. ld€ntttlld eltblh 3hG prolrcr rnr.
l t r  ps.r .nt  t .port  cgnrt l tur?t ahr t lu l  r .port  on thr coblr td turtrc!
and rub.srtrc.  r$on6. lr . rrc" asn.t  o[  rha {ast LoCh 3r latca -  Cola
Courac and l | r t t  projac! ! raa.

s00Pa ot goSt

ttr br.lc !,orl of rhc (cblnld ru.frca otd rubaurf..f r!coon.l...nc!
runc? err to {dctr t l t t -ao dlacdGr anal lctaa on rtal l .b l .  . rpr-- . l l
! l tc.  lnd tolrurrr  of  pol t lb lG .rchr?olog, lc. l  ! l8nincmc..  A rrconnd4-
rrnc. llllfgf c€prl..r rh. lnhld lrrcl ol rrchiolollcrt Invoffiiii.
I t  l r  qt .nr ivc r . thlr  rhrn Incrnr lvt  l l  rcopc. rbd le .onddcr.d ba. lcr l ly
:o dct lnlm thc plcacnaG ol abattrae of archaiolol lct l  a laosrccr gl thln r
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t. Anrtrr. tacllrdid tGr.rrch d.tr rod ll.la drt. (porcnrlltly
imlodlnt.  bur mr l i . l ! .d to. . .dlmntolo8lcr l r  pr lyhe
lo!, lc. l .  and chro.olo8lcr l  .nr ly. . t l t  .nd

6, ?rcprre rppropriata reportr .

Ti! cobincd turftcc tnd cubrurlatG rccoo[larrnca runat rla tg ba
<arr l€d dt ln acto.d.nEa el th thi  r taodrrdr lor rcadr. laaarcFloal
rsr?, r6.ilctrdcd Dt rh. S*lGqt tor $.e.llrD Atchalologt (SBAI. ttc.r
r t rodrrdr .rc corranaty u."d by Dl! |n-Uts/Si l r ;  t t l . tor lc ?r. [Nrr lon
of l tc.  (5[?O] . t  lg ld€l ln. .  to rdld .nd w. ls! ! .  . rct . .olot l . r l  r .coF
nri t rrnc. tupr? r lpora! rutr l t tcd In conJunct lon el th rrr lsr  dw.loFQot
p! i l l i .ppl lc i r loo. .

Tt!  t l ln l t ls.nc! ol  . l l  r rch.Golot lcr l  16r ln.  ld lnr l f l .d slrbln rb.
ptojcca rrcr v lr  ao b. . r&rard In l rrs of lha l lat iont l  nat l r tcr er l tc. l .
contr ln.d ln lhr Codc ol  F.d! l r l  Rclul .r lon! (16 Cn t . ! r  60.41. t tc
DLLR-t i l tS ur.r  t l . . r  rr l t ralr  .o dalo.tc r l l l tb l l t ry for both lhc l l$r l l
Srrt !  rod lLr loMl l . ! , l r t ! !  o l  l l l ! ror lc Pl.crr .  fo arrah!r f .c l l l t . t r
r .n. !a.nt d?cir ionr rrgrrdlo3 rh!.ubr.qu.nt l rcrtr . t r t  of  rc iosrcca, thc
tcrcsd . i ln lalc. trcr ol  . l l  r r(hr lolot lct l  rErtrr  ldrnt l t lcd durlnl  lhc
..connrlrr .E! rupcy e.a alro to be wt lu!c{ lo tanr ol  lot lnt l rL
.cl ! t rr i l ic rcr?..ch. lot t .prct i&. .od/o! cul tur. l  v. luc..  Sclcnqi! !E
rc.! . tch v. lq rca.r .  to ihc potcnthl  oi . rch..o!ol lcr !  t . rol i i l i i6?
@li jTi-mtlon ut.rul  l t r ' th.  uoalr . t rndlnj  ot  c i t turr  hl . :ot .  t rrr
I t tdrr . .  .nd culau.rt  prec.. . .  . t  th.  1e.1. nt lonr l .  .nd lnt trr . t lcn. l
ldlla ol orgrrlrrrloo. lntcrprctlvc !g!g! rdcrr to th. porcnrlrl ot
.sch..olo! , icr l  r . rdtca. lor publ lc aducrt lon and r.crr . t lon. Orl ! ! ral
glg rcl l r r  to t lc pot.ot l . l  of  r tchrcotoglcr l .c.oicr.  for t t rc l i l iF
vl l lon and pl€ot lor ol  cul tur. l  . rd aahnlc ldart l ty . rd vr lua..

tRoJtcr llt D8scrtPtrox

I t .  l l . ra Loch lrr . t . .  -  Cola Courrr  Ind Prl la proj .c!  . r . .  conrl . ra ol
c.  l16 .c.cr lo th.  Lrnd ot [cnosl ls l l .  8r.  Dlr tr l .a.  l r l rnd ot grhu
(l l8u!e l r .  l ta prolcct rrcr Bcuplcr i f ic ldrr  rnd opp.!  rr l l .y s.grcnrr
ot l lotroul lul l  Gulch. uhlch rrrrndr l ro thr 9r l .nr!  tur8a Lo rh! t lc.r  Loch
ot Pi.r I  l l r rbor.  tordarlnS rott  oa tbt  t rol .ct  ara. l .  thc brord trr .
Plr ln,  rn a!r ! , !d ?lalstoc?na rrct  ol  lcvr l  to l lo i l r -r loplng dirslct?d
ta!r . ln,  l lorth ot th.  ploj l r t  rrcr l r  the l l lhr-{ndo4rlr l  urbrn . .cr oa
g. lpr ioi  roothe.rd lnd rc.rua.d ol  rhr prol .ct  t rar arc l rr tc arrctr  ol
cul t lvr tad.nd ar l lo ruSrrc.r !  t lc ld. . .nd a. .wrrd ol  rbr  prol ict . r . r
I lcr  thr gctt  Leh ol  Pcaal Harbor.  lh!  northvcrtaao a:t ! ! r  of  tha
proj lct  r ! ! r  {r  yh.rc l lonout iol i  Srr. [  hI  ddn-cut ahrou!,h r  l lne ol
aor. l l  r . r-bluf l ! ,

Hod@llul i  Culch. ehicb or i j lorror @rrlp. .a ol  th.  grojqct ! r . t .  i .
.pp.ni . . tc ly 4.5 r i lcr  looX- f ldbS thrcu3b !h. tulch l .  t tonoul iol i
Stsala. ehlch 

"xt .nd! 
t rc tbc fairnaa nro8a. croaara aht rost iam and of

322-r0288?

f= Prol .ct  af . .  L lnt t t

l l lur.  l .

Arorlcl AIIA lllc,tll6ll l'l^l

lrcbrcoloalcal lacotrltttnca sowlll aor Ewlrorcotrl hp.ct S!.t6.ol
tlaar Leh Ertrtcr - Goll cocste and Patl.

L. !d ot [oosl lul l .  br Dttcr lct .  l t l rnd ol  orhu

lltf,t Projcct O-322 octob.s lgd,

(Ccaorlrr  rrp bttcd oD currcnt 7. t t  acr lar Uscs qu.d 
- !96.)
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Sshotlr td ?1.1. rnd throl th rh. BD ?lr la,  rod f lnr l l t  6pr l . .  Into 9..c
Lch. HonoDllol l  Culch Dtob.bl t  or l l , lutrd dorlnt  tbG Pl. l . toc.m p.r lod.
cbln tr l tct  lo i l l t lon bt utcDrlv.  rror lonrt  ddn-cott ln l  colncld.d el th
Introlr t lnt  drop. In .u lcvr l .  ln l t t  upp.r ratch.r .  tha tulch l .
naaa€ rnd at. . t -aldrd ed cor lalu r lhor arptn&r of r l lw!.1 botta
l6nd. tn rh! gr 9l . lo rr . r  rh.  8ulcb uld.n. lnto I  brord vr l lay.

a.a.d on topo$rptry md.ol !  Fdo!.nr. l . .  rhr prolacr rrc.  can b"
divldcd l l ro !hrc? ba3i.  .Ri lo. .--rn ugp?. val tay ragrant,  r  ld. !  er l l . t
r . t ! .nt .  rnd thG uplrnd Drt lnt  oa th.  Er Plt lD (gl8urr r l .  l rc.pl  for
lba Eyr l l r la srSia &!renr. ,  t r l rain l .  rha Drojcci  rro l r  t r l r ly
laval. 1:l|. taaral. .lopca tradul,lt. tra E.! to arac, tril da crd ol
th!  ptoJact . rcr 30 t t r  othlr .  Al .vrt lon r t  th!  ycraGrn rnd, orcludlnj
uplrnd r . . t lnt  ol  th.  lu lch, ! {ch..  35 t .ai  IJ{SL (.bi lc.arn r . .  l .v. l ) .
Eldrr lon. r !  uplard arginr ot  tho gl lch rrnF tr6 15 lcar (AXSL) ! i
llortra P.nln.ul. In Suil.y At.r 5. !o .pp.orist.ly 7l l..t (iUtSL, lh rhG
v.rtcrd Port lon ol  tbc proJact rr . . .

Itc qppGr rnd lwcr yrllc, .!!rGDrr. ehlch c.n ba lrnlr.llt dlvldGd
rlonS th! l0-15 tmi ( l l l l l l  contour lotcnrh'  urdoubt.dly r . t lcct
rNlroEcn!. !  t randt thrt  ecrrr ld ln ai !  t r . r-cranda yhlch probably
rarlnc{ conrtroS dcr lon! gariodr. lh tE rlgrrnta coor.lD aajor
di t toraDc.a ln thalr  arb.r . . rr .  lhe alopc 8rrdlanr ol  rhc ldar ralht
r lgr. t r t  . ro8ar l r-  ql  to l l r  th.o l t*rn rhort  l rprrccpt lblG irrdfuoa.
Soi l r  ol  thc l f lar vr l l . ,  .a! t .nt  rra coprlccd of rhlc l  ert . rrrrur.rGd
rucl--r  <ablo.t lon ot f lna . t lwlr l  rnd l rcur!r lnc cl .yr.  r l l ta.  . rd
s$da. ltlta roltr !<cculatcd Srrdorllt, ftlllnr ln .tr abrr..trt rbrr
onco ortcodcd ftq lhc Arcrcoc urgln ol llG.t Leh to drc lloc ol loaall
. . .  b luf fr ,  fha l€. .  vr l lct  r lotc 3r.dlcnt,  rol l  stplr .  rrd porl t lon In
thr 8?narr l  topolr .Pbf ol  th.  l rca hrvc rctul t td ln vlr t  toor dnlrugr,
.nd .a.ndlo8 ert l r .  r l | !  r . rulG of I  p. lchcd crrcr ! rbl . .  l .  t rcquGnalt
obrrrycd la th. tr.a.

ln conirarr.  thr upprr vr l l r t  rCtrcDt la vl l l -da. lncd b.crur!  of  l l r
corrr? .{br!rr t [  r . |d t l l thr lbor icr ldcl .  ]brrd rod bourdad bt thi

Sotch ul l r ,  rhlr  .c irrnt  la rh..r  .ha lulsh lntcructr  thc tor. l t  &r
blul tr .  lha .sbalrr t [  ln ! [ .  upFr vr l l . t  ! .  r  r-blur lon ol  iud..
trdal.r cobblct. .rd losld.r.-por@r ll.larctrc dlpotlrr rhlch at 6.
t l . .  ccArlr .d .  t r .vr l  bcrch l ronr .nd trh.  rhlch lha tor. l l  t l r  blul la
dcr loot.d,

lh!  uplrnd rr l ln.  ot  th.  Eyr Plr ln.r !  acprlrcd.f  arr t?d coral
bcdr vhlch h.v!  ! . .n mrlr ld br p.ob.bh Pl. l . roc"n!. l lwi . l  ! , ! .v.1.  rod
c!. t . .  Ov.r ly lnt  tb? trn. l  .nd clry. .  rnd conat l tot ln!  the prc(nt .ol l
ldar l  l .  I  r rnth of . lddl .h-brdn . l lwlal  .nr l  cot lwlr l  c l ! r . .  thrrc
t l .  Err Plr in.c. t i  thc [r l lnt  ol  l lonoul lul l  Culch, thlr  c lry unt l r  h! .
. .odcd .r .y.  Al though po.t lonr 6l '  th.  Ee. l l . ln out i ld.  rh.  projrct  rrc.
8. r-rh. t  goorly dralncd, dr. in.g? ln thc plr ln port lon el lhin rh! prF
j .cr . laa l t  f , rnart l l t t  ut . l l .nt .

A. r lghr ba ctact.d.  th!  ahr lr  drr i8mtrd.cct lonr ol  th.  proj .c!
anr yart  i t r  t tpa! ol  v l l r t t t lon cdar ss el l l  aa tarr . ln (Sl8urea l- i ) .

Naaaaa rata,

PEARL HAREOB

HESr tOc,,

ald6
i t i6ar l

E
F

Lorar val lat  gfCnrnt

ulPa, v. l l . t  saldant
Ho.oul lu l l  Straa6
ADClor.  Sosndart  o l

UpDar and to6 valht
Saghanl t

O 1006€
F€
o 8?0 tr

froutz 2. sot l  , ro fat ;^rt  oryrt tort  , ,Jntf  fxE ?rorEcl ,eea,



figur. 3. GEil8R L Vltl 0F L{IrEn 9 fLEl ?ERnlt!fl IND VDCaTAiO}I,
aonouf iu l i  srrc& prca.nr l ton|  .crub t ! .a l inc c.Da.! t lnr
Suruct Arcr |  ( forr3round) fro Sunry Arrr  4 (brci l roundi.
v ie to ESE. (ntnl  l "s.6r6-22)

rltsri 4. OEmn.|L VIEI oF UP?ER VlrLEy T€RRlrlt ArlD VEErA?IOI|,
Vlcr t rF tw bluft  wcrlool lng vtciniry of s l tc f f i i ' i i ' ' '
horthGm porr lon of Sur"y r trcr 2.  VIe to M. (ntnl
i l .8.646-2)
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lilsrc t. cStEelL VIEI oF UPIJO ,IJIIX fCiRArX ArlD VoCETATToN.
Abrndon.d .ut .rcrr .  f i r ldr in qnt l r l  port lof i  ol  6un?Jl
At. .  2,  Vld to 5t. .  (mnl l le3.6r5-41

ln t !nc!. l r  vagatralon l t r  rhc lder v. l l l t  raE .n! l r  pr.dBlmntl ,  hydrq-
Fht l lc;  ar ona.da. tdrrd th€ upp..  

" i f f "y 
rcgrent,  vcgctr t ion brcorr

Incr. . . r ln8ly r .-r-ophyt lc.  In thc $pl.nd $rginr i f  tb i  Dr;  l t r in.  ve8.r!_
l lon l r  8!n.!r l ly rG.opt r t lc.  Dlf f . . .nc.r  ln v. ! .art loa ln thc ptojcct
rr . . .  l .  du! . ! {nly ro drr lot jc dl l lcrcnccr-drr loigc largclJ,  r f r .cr.  .ol l .
owcroFcnl lnd plrnr grdlh. Both Indlyidul  rpaclar lnd rEci!  rrr( i -
t r lonr.  af  v.B.rr t lon In lhr prol .Gt rror rro gtnctol ly rh 'olr  o( plrnt
hu.b.ndry. lho t .ndrcrpc o! th.  projccr r . . . ,  - l l l "  *ch ot Oahu 

" incop:: t l l : r : rrc t lE3. rnd crFrctr l l t  . incc H..r .rn conrreir  h. !  b. .n l ' t th l ]

:?1M:1t 
prui .n!  c-G8lrr . Iotrr l  prrrc.n. .pp..r  !o bc rhol ly untt tc i rehl . tor lc and crr ly hlr tor lc pcr lod prrtcshr.  Ov.ruploi tai lon and 6vcr_

rclht hdG drlat lcr l l t  af lacted thc laod.capc.

_ l :U :_ut.rcrr !  
(S_rcclreu rp.)  t lc ldr rrr  prcrcn! ln th!  uppcr v. l t . ,

. . t r .Dr.  glrhln tb.  l@.. v. l lqf  &gnnt l t  I  l l r t tad aount oi  prr ture
lrnd. Ator8 

- !h.  
rrrgln.  of  9[ :  Lolh, f l rh pondr hrv! l . ln t . t to ,qr

. l l ty t tarr .  8i laaa rra looraly . . r ! !erad wc! tha Gntire projcct rrcr.
UFFIr c l lv.r lon. ot  th.  &r ptr ln rrc th. t l ly dolmtcd f ,y.ug.. ."n. ;
lorr . l@!t lon. rr .  dr lcr. !d con!. ln f iac (ds@Ftr prfuai  t r i l .  rnilonpr. cr y[td.l xru, Lo.:hrol. {LaiiF riii*6iiri-lr.r.t' a.-irii.
roo.rcrr l  .ugrrc.n. ad olhar arol lc t rraalr t  Shorr l lnc foal lon, ol  th!
Prlrn od- lhc ldcr val lcy .ag,a!ni  t ta dclnatcd by rrngtbrr (Rhieophore
. lnt l t  L.)  rod C. l l fo!o| .8r. . .  ( ! r .chi .r t .  ! !4 lg l forr f . l  stcpr l l - i i ; iT
rorc drlrlltd d!.criptlon of tl--pi-iiii6iiiiirl rrrtur ot .he ptojccr
rrr ! .  re!  Cbar LtO.)

-  
l tc aacnrivc l rnd rodlf ic. t ion ln rhc Ltrd of l toFoul lul l  d irrcr ly

lnf luant ld lhg atnnrr In ghlch rrcharologlaal t ! .arrah vrr  concuctca ln
lh.  Ploj .ct  rr . . t  t le ld gorl  . ! r . ! .g1..  r i r t  prr t ly bt t .d on tha hlsrory
of lmd rodlf lcr t lon In the Lrnd of lonoul lul t ' ( rr l i r ron t9t2r.  Ertcnl iv€
hl. tor lc Fr lod rodlalcrt lon t i r . r  le l  ptrcc ln fel5-f&l-0, f l iah .ho
hldi t t lng o! urulr l  forcrtr  otr  tha . loprr gt  thr l la iruc NNot! ln6: rhig
hlncrt ln!  tot t l r lcd vldFacata Grorion 

"of 
t i r  r loprr.  Thir  rror lon ru

!ccclarrt .d bt rhc lub.cquot @.r-populr t lon ot -ah. 
. loprd r i th l l !c-

t t f t l '  rnd aht I lecsrf iL vlrrut l ly derrtr ted lha ururr l  ground cwrr,
Lraar l -n rhc l&0r.  In conjunct lon ylrh r8r lcul tural  paolr-" ."  

"rnad 
a,

, l .ncrcr.rng thc t l r r l l l r t  of  rh.  Drr ?lr lo.  rh.  upl . id i !oper ot rhe
valaatc-8!nga rrrr  dcrply pldad to lncrat la aroalon Intent lonatty.  As
lnt .hdcd. rhG loo.Gn.d.ol t  a!nrur l ly  i r rndlgsrtcd ro rhc eoi i -poor.
lolcr i l l t  Eyr Plr ln,  I fu dcr l l t lot . l  i f fcctr  r in- lnducld aro. ioo hrd on
tb..diroFant nccd no! bG r l rborrrcd otr  harrt  rhar l r  ral .v.nt !o thr
prcrtnt  projcct  l l  thr t  rhc t rahr loc. tcd roi l  bur l td t t ig. .?cr ionr of  the
prFhlf tor lc- .nd .ar ly hlsror lc l .nd.crpc ot l tonou!. lui l .  includinS rhr
Ptc.r t t  proj lct  rraa. lur lcd r lonS girb ahat tr t rdaaapa. of rour&. vrrc
aba rrchrrolqS:crt  raalnr rr lc l rrcd r i th l r .

I t? tranalocatad 3ol lB ara paat lcslasly ct l lDsive lo tha l r l ler, ,ac-
alonr of.rh.  prcrc-ot proJocr arct l  conctr l i tcd bf r [G rr l l !  of  rhc vr l l ry
aN Dt,  lhr-pror lalajr  of  rha taoqod rql facc to ra. 16?1. eol l r  rpperr ro
hlvc accEul. tcd , t  !  .apld pacc. to rort  v l l l ly rraaa, the aatburdan i ,
onl  to th!r !  t l r t  th ic l .  rrd l .  a hindrrnca to .r .h. .oloBi(r l  6ur.y,
Fir ld ei th lhc w.rbural .n rr .  iadlEntr dcr lvad fra lo&l i red stooc

i- I
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aror lon .nd .ar.-  rct lv lat .  In cont.aat.  thc uptadd rar8, lo.  oa ah. ba
Plr lo rrc conaldc!.bl t r  lcar . t lcccad Dt rol t  rr tnr loctt lon. lb.  uptand
plr io.  dw to Intcnr lvc cqtt lvr t lor (pr lur l t t  tu lrcrn.)  h! .  dar ahr
yerr.  b. .n ln conatant rranalt lon. l t? daatabl l l r ln!  c( leta ot lh l t
culr lvt t ion. couplcd ehh tha r lopa rnd Gldrt lon ol  thc phltr .  hav! dlr-
dptad !r .o. l6ac{ aol l r  or rFdad rha at.  raCG coaorustblc to thc
!p.!d r t  ehich ih. t  rccnulra..

?nlvt(rls tr,cu^ltuErctl. g(nr

sl t . .  prwlourl t  rFord.d vlrhln .Dd lradl . t . t t . .dJ.crn. lo 3h. 9. .3
Lqh g.ratrr  -  6ol f  cou.rc rnr l  Prrkr prgj .c!  rs. t  a! !  l l r tcd lo T.bl .  I ,
rod lhr l r  .pp(Gluta locl l loha arc rhen oh Fl lur.  6.  Pl lor to th!  p.e
t ln!  rcconnl l l r l rca tsRat.  onl t  a r ln8l t  atchatgloSlcl l  a lac had baln
pr@lo!. ly rrcordrd el thlo tha projc. t  rrrr .  ocr ln3 hlr  1930 ruwty ol
Orh$ r l rcr (or ! ,?,  l l rhop t i r rra.  J.  Cl lb.r t  l tAl l l r tar d.acr lb.d |  9or-
r lblr  f i .h inl  rhr lne rhlch rDprr. t rEl t  rat  r i turtcd on th! ctror . t lat tr
Gnd ol  Hor€!!  golnt!

Slt. lt9. trltElblll tl.hllt rbrtE (!glg) rt trgrpr-

Eu!l. Bfidllull.

l l ! . .  rhr c.d ot tbc E. l l  tonlu. of  hnd t l rr l  Jut.4t
oppo. l i .  Lrul . lnul  l r land In !h.  e. . t  loch ol  ?. t i l  l l r .bo..  . r .
oo l r . ! .  roul i . tonc. .bout 2,5 te. !  In r l rc.  v l tb.L or
r .v!n @orh alor! . .vcr.8lnt  I  loo3 lo. t rG l^ r  or l l  p l lc
.djot tr tnl  thc l . ra"r . t6. . .  l tc . t t l r .  . l t .  { .  Gd.r.d r l lh
g!Cfg!!] ($!g 'rl rlrrf ) rnd roold not bc notlcld o.
con. idcr.d usrut l t  !h.  Hdrl l rot  dld noa lod ol  l t .  ton.r
r .cradocrr ( l lcAl l t r t rr  1933 t l08).

D.rpltc |rtrorlv. r..rchln! of ihc ruppg.cd .ll. l4.tlo. durlDt lh.
pr. t .nt  rurc: f .  l lc l l l l t tcr tr  t l .h l . ! ,  th. in.  . l : t  cculd not bG .elert ld.
sd.ral  crt l rorn br lr l t  r tor.r  of  aba l .nrtal  alrc notad l t r  hlr  drrct lp-
t lo6 rGrc rcr l  in thc vlc lnl t t  gl  th.  .Dprrar!  t l t .  ter l lon ra th.  .nd ol
Ho.r.e Polnr,  lut  lhr at ! t rr lvr  rodasn rodl l lcat ion ol  tba [o ( l f i t l l  rnd
rubrcqutnr) .aE to hrv! cr.rrot .d rh. ldct l {cAl l l r t t r  oben.d to lqlo.

I tcAl l i r rar r l ro r .cord.d wo orh.r  r l tc.  to 1930 r lahlD tht lEtdl . ta
vlcir l ty ol  thc l | !gr Loch 8rt l tu -  Oolf  tgqrtc rad l rrkr ploj . t t  ! r?r.  a
f l thpond rnd I  t r tdl t lond, mld t ! . r t

Sl t"  lS. t l .bpond adjololn!  L.ul .ucl  t l l tnd.

Th. pond ls port lbly L.ul .unul t i ihgond'.nd ra.d [o]  th.
l r land. l t  l r  {  to 5 !<r. l  ln l r t lna r l th r  r l l l  .ppror lr . tel ,
9OD t. . t  lon8. ? f lat  eid. ,  .od 1.5 l let  hl3h. lbGt.  . tc no
ou! lr t  ! | t . .  ( ! .b! f  ) .

t22-to26'/ 12

t blc ! , .

tt6t o? snls l!l9tars|.t uaotllD glntn rnr DtorAr.t tnt 6t
!, |lr crsf, un lsr lll - cq.t ocilsa Alo ?llta t|nttcr AllA

Eltc lyp!
Derl  oret lon

t3-tt9

tt-110

l3-t{l

r3-3t t{

r3-t3r5

l2-33t6

r2-Jrr7

l2-9tt4

13-9992

x.hnt|r lh l t t  t t .h ln!  .hr lnc (b!,

Pl.lpoorl rdlololnS, L.ul.unul Irlrnd

K.lhuo!. l . r t .  br l r$dl t loEl ! ! .  tor
atr t l r !  l l . . !  LGh rr l r  ol  f lar l  Ltrbor l

l l lddcn drporlr  (1)

Sutt tct  art t f tct  col l lct lon arca

Gcplc (hLtor lc cd.t . r t )

Ssrt .cr rrr lhct cot l .ct lon l r . r

Ol t L (Orts n llvrt & Lrnd Co.l
Rlth ot grt  lnrr lor l  n. thrar Slc. l

Pctrl lLrbor l||vll lr.G
l l r t loul  nc8irrGr 9lcr)

T-t,

t-2

t-3

T-a

ittnru lcjlr:rr ot lll.torl. Pllscr lttRxP) rltc dalltnrrlon .trr6t all
rltc nalcr prrthal !y 50-@-r 60:Str.r oa lflrll. Alrlrlrld ot
Oatu. Fl2 or t3 lusos r.si r"rlc. qurd r.?. .4.r. o.hui or r?uuto.,

Oahurl. thrc! or fosr dlgli n[bcr{nlqrc o.tu t.hnd rlrc ncbcr)

fnnt l-po.rry glr. t|rblr {lo&ndrhl 198?)

6l t .  l4t .  l r lbErpdrl .  Er.

nr l t  u.  l t  rald to rpplt  to tba ehol.  l l .st  Loch of P.!r l
l l r lbor.  E.ch t?rr .  bcainnlog ln octobr!  or l lwab.r.  la. !e
rhorl .  of  rol l i t  r i .  n ld ro to arq Plrr l  l r rbqr (rrr  ao
l l | l |puu ?olna .r i  rhan oorth .rd r ! . t  to Lt l r  o!  l t l r .bhrnr,
t la yhlch golnE thrt  la lutn tg Plts l  lhrbor war th.  r . ra
ro[ra In f larcb or ADrl ! . .  t l r l r  la I  l tvor l tc aaort  r t lah o..
ce.t  .c!or.  l r lqornt ly rboua tha i rbod. lnd th!  o.r l  vcrr lonr
.ra ar dlv l t& aa :ho.a yt l t tan. lh lhuot. lar l  l r  th? pood fra
rhlch tha.! l l . !  co.,

Tlra r l : .  l t  ucd tor f , | lhoop. l . r l ,  r r ld to bc th!  drulhrGr
of fcDl loola at |d hla vla!  l l inaalaalarr.  Poirandar. . .er l t rs

t -_ .  I  _: (-_r t_ i  f_ l  t - l i ._ l  {_ l '_) ' l
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t l tur .6,

surrrt fius lro r.&atlolls 0l sltlat Pulllo6Ll lDcotDlD
gltEm llrD lll|lDr^ltt.t fiIrAcar m rul lttljlct AllA

Arcbacolo8ical lccoNlarancc Eud.t lca Edltotantd trPrct stalacnl
grtt Lch Eat.t.. - Colf courrc .trd ?.t1.

L.nd ot llonalluli. b.. Dl.trlct, lrl.ld ol othu

nnl ?rojrcs 8t-J22 . octobar lg8l

(Cctor i t r  r .p b..od on cutrant 7, !r  &rtcr UsC6 qurd .rpr. l

r . . ,on orhu. l . lhuoPrtr t l  .n a toodl,  us bc th '  our ol

f , rDrDreuhl bcr Stt i  l39l  rho urr l lv l t l  r r  l lonosl lul l '  Elr t

. t r i  i . i r  rn ldc el th hh rna th. t  rG!!  unl tcd. ro lblhsoPrlrr i

b.r  rd. i . .d In ier to !bl .  drt .  3h. rr t  chrh$d Into ! i 'c

t l rhpoDd h r i ich rut lGt an lcPt tnd frstanrd. .nd thl '  f t th

l. u..d tos !h.c torpor. ro thl. d3r-'
Acco.dltl 3o old tldrll.t.. lhts. nw.r v" 

' 
l{thPotrd bt

thlr  nar.  tD uothlr  ic! . |on.."  thuot.hr l  l .  thr broth?r ol

I  rarn l lv lnl  ln Lrt . .  A. !h!  f l .h e.r l  tc.rc.  In L. lG. thl '

eqtn rcnt bl l  hubrtd :o lhuoprlrr l ,  ebo hld thr tul l t t  to l lq

lrr  hurbrod m hl l  rctun t l t9 rhtch vlr  gdc r lon!,  tha rhora

.rona l tLtuu lol t t  v l6 t ta rsl l l t  to l lwlni  ln ai !  l r tc l .
Itllu tctlj r ihrt ftlbuop.lr.lr. rlltta v.. E.d lbltF

bhrn.. lDothGr .!oty t.ll. cl . $n 3ho htca th. .ullct
rrdnd tbr latand !t !o.rln!, wcct iotrto.. lDso thr 

'.r( l t /Ul tr&r l9trr08l .

t !  Jul t-s.9t-b.r  l9gr.  los od .1t . .  {ro ldrnt l f l .d bt f f l l l  lEo-

dtrtcly rdjrccnt to tha Pt.tcot Projlcl trc. d$tln8 | cablold 
'utt"c 

lnd

rob:urircc- reonnrllnnco tuwat of th. g.tt LGh latalaa - larldaallal

Incrqntr r  rnd t I  Droj .c l  . r . t  ( iot t t rdt i l  tg8' l .  r r .  l .3t .r  groj 'ct

.!!r trr touod to Nryo be.n atetralvGty rnd drort cntlrcly rodlfl.d bl
dlc.dtr  of  hl ' lo l lc Fttod rularcrna cl l : lv. t lon, and onlt  four r l tc '  Ytta

ldrtr t i l { ld.  I t rrc ol  thrrr  t l t t r -s l t . r  3315 rrd ! l l t ,  
'u"rcG 'r t l f 'ctcol lGt lon rr . ! t  .nd gtt !  3316. .  Er l l  c ictart  ccPlcr{ l re aNnd ro D.

hlrGorlc pcrtod lo at! ,  rhl l .  thc fourth-Slt .  1116. rn qPotcd t lddGn

dcroalt{tr obllusa rr to rhlth'cr or oot lt @m ert r culto'll

tcirurc. :rag o! -tt. hlraott. Pcrlod .1t... thG cFci.rt (t!l6t .nd th.

l . r tar  rcr f r tc rr t l tact  col l .c: lon r tcr  6317) tPFrr .a:o ba.al l lad to

rct i t lvr ly !c.nt. ! ! rr  plr t t r l lon €cuPatlon, rhl lc thc lhl ld r l tFth.

Eal l rr  ; t l f lct  col l ict loo r l ia ( !3t5) rPPlr! !d to drr.  .ddhrt  
' r r l i t r '

{ t l l !  Do r l tGt m th! l lat lonr l  f ,a8latcr ot  l l i r tot lc l l tcar 
' !a 

Pt" 'ni
elthl.n rh! ltr.r Locb trt.t.t - Cclt Co{rt. .nd ?.rL gtoJlct rtrl. rn
gtcor loi lccponcot of ooc rwh . l tFsl t .9l l ,  thc ol  a L (orhu f  i le l t

s Lrnb co.t  i t tht  ot  gry-do.t  art i td r loD! th.  .nt l t '  
'hott l ln '  

port lo '

of the projcct itrr. tttr-lto th. porllon oa rh! oi I L t(rl lrlllrord 3rrdcl
rhictr  l i  t -ound vl thlD both cha Pt i .an! Proj .c:  ralr  rnd r lonl  ib! .Gi l l rd

! ld.  ot  thr t ldtout ly rurocytd Suldcnt lr l  Incr6.nt.  I .nd I I  proj lct

t rcr l r  not l t .Gtt  r  ton. l l t  ld lot l t l ld .1t . .  t [c dl . t ln! ,  .ect lon th. t

scat|dt apprdlutatt 13 rtlta-lto thc Soat lra.vcr nord Int.ttectloa 
'i

tbt routh;n tlg ol th. focrnant It. rcro.t chr br llrlo io tbc iata'-

.actlot of frrrlo3ton Bltlilat .nd Lutlurt.l ioC ln ||.r.lull. l. cotl.ntly

l l . lcd on th. lbt lgn. l  i !8 lr t . r  ol  l l l r tol ic f l .c l . .

A r .colrd l t  t lo i l l  &.t l r tar . l t r  l t  r l .o l l te.<Gd In lhc l6!di . l .

v lc lnl ty ol  tbc Cott  Courrc rnd l | r l4 ptoJcct rrcr.  thlr  r l lG. tha Pcrt t

l | fbct ioel  8.r t  (s l i .  99921. t .  .  l | !3.  hlr tor lc dlrar lca caPrl , .d oa

rbr thtcr lch. ol  ?clr l  l l t rbor.  rcvcr l l  l . l tnd.. f i t  l . tc i .  elahio !h '

h.rbor.  and v.r lo! .  mrl  l .c l l l t l . r  t lon! th.  rhol . l ln. '
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ghl l .  reiy l l r t l .  Et lor Grctrcolot lc. l  eo. l  hra b.rD condct.d el lhln
or lrrdl.tcltf .dt.c.nr to the pr..6r ge.3 Loch tltrr.r - Colt C.ur.c .nd
Paala ?roj€ca arta. con.l.daarblc alchtcclo3lcal rataarch tat bacn
<orJlGtrd ln rcc{t  ycrrr  in tbt  torr l  phln port lor ol  gh" br Dl l taicc
$randlnS fra l rr  hrch ro gerr l r .chr lad lncl{dlnt  th!  Errb!.r  Polnl
r tar,  I t l t  ror l  h. .  b. .d rur l rcd r .crntLt ln a fonal d. t .  r .c@ory
plrn prtp.rrd b, ?l |RI tn conn.cr lon Dlth th.  da. loF.qt ol  thr No Ol ln.
I taorr r t  9! . t  la.ch (orvlr ,  l t run, rnd no.cnd.hl  l9t6!!(F14,.

gtlll nl or tststoucrl, mc0xEltllr AxD tnc.I, nnrrr'l uilArc8

Hi.ror lcrt  d*entrr t  ra.carch for th.g.tr  Lch hrtr?r @.tr l l
proj lct  . ro e.a condsct.d bt l l l . tor ict t  lctr t rchrr ] l t .  C.rol  L.  6l1vr.
vhoic rcpo.r l r  graslnr.d lD lpprodlr  A. lha lotrn3 ot Sl tvrr .  eo! l ,et .
to d.. inc t ld l l ,  dal labl .  . ] r tholo3lcr l .  bl . tor lcr l .  col turr l .  .nd . . r l ) r
l .nd uro d.t .  . r t . rdlnt  l lonoul lul l .  lnr ludrd In b.r  rcport  r .a (r ,  ry lhe
!oj lcr l  rcfrrrnccr to ETr Dlr tr lc! ,  (b) i . rdl i loml rcl l r .Dcc. to th!  Lrnd
o[ l lonoul ls l l .  (c) |  hl . tor lcr l  chroool.gy ot ih.  t .n.r . l  l lonoulfol l . t . r .
(d) rn rDrty. l .  ol  rrr ly hnd rccoldr r tacl t lc !o ah.9rr!  Lf th E.tr ! . .
projccc rrcl  .nd .dl .c.nt 96.t lon. ot  l lonoul lul l  Vr l lq.  ( . )  tdrs. l ,  rrcc-
.cndrt lon. lor lgtrhcr delrnlrr t  radr.rch. rnd ( l l  r  blbl io lr tphr.

t tarc i i !  adlaal at tholoi , lc. l  tnd:atdl t lont l  r l tarucat to lha

3aDcrr l  l lonoql lul l  r ror,  l {ytholo3lc. l  r . lct .nc!.  Bo Er l tdlc. t .  thG &..
l rnda u.rc qulr .  v lablr  and th.t  Arr v.r  r  d.r l rrbla Dl.c.  ao l lva. Codr
faeorld f , |a Ind rhur blcst.d l t  r l rh. !ch vrtcr rnd slch.ol l3 clopa e.t .
pl . t r l l tu l ,  .od el th laate cropa ca.a t  alsablc topuht lon. E r  u.a nol.al
r .  th€ ha! ot a l ina ol  chi . f r  . rd . l ro ar ruon for chi?tt .  Talr l i -
r lonr l  tc lercicrr  to l londl lul l  u.u. l l t /  coroacG $onoul ls l t  l .nd tof ,r  or
plrc?. to plr t lcular chrr lc!cs. s d. i t l .  for d. .pl . .  l ( . l t tuop! l l r l .  I
orrc rrr l ;nrd !o rh! ehol!  ot  glr t  Loch, v.r  ol l t ln. l ly I  nr4 lor !
l lonoul lul l  lond aro rher.  .ol lcr  vould aptro rnd thrn dl .  to orhu' .
No.rh shor. .  x.nt loncd ln rr .dl t lonl l  t r fer.oq.r  rr !  tonoul lul l  ia l .u,  .
f l .h lnt  !hr ln! .  .nd .  !9l l ! !  r l ld. .

6l lvara hlaror lcal  c lronolottr  lodlc. tG. that l lonool lul l  saa artcD-
r lvr ly cl l r lgrtcd during 13. . . r l t  h latort .  Cropa rr l r .d ln thc .r . .
Incl{d.d trn. burnrr. rlro. D€.t potrto, jggg, rrulr. g!9. rod
.r..1... Alao In llonolloll erc crt$rlva ..lt 9orlr. ?ta chronolotfl
proldlr .  nrb.r  ol  ca9.ut.  drrc. lpt lort  r .Ssrdl [ t  l l t .  i t  Bonoul lul l -
dcrcr ipt ionr ol  thc poDulrt lo l .  t8r lcsl turc.  l .nd ura. t l t t  d.r l loFcnt oa
rha 8e. Pl.na.! lon. Juc. C.rtbGl l t .  xonoul lul l  lanch. rnd vtr loor oth.c
toplc. .

s i l l r rr  l rnd rsotdr tor l lonorl lu l l  lncluda I  c[prahlrdva rccounrlng
oa land s.G pr.d.r lnt  1950. R.co.d. 8.ncr. l ly lhdlcrt !  lht t  t lonool lol l
contr lnad ncaiour houtct r .d . .nt  Eult lvt icd t l t ldt-boah lrr l lataC potd-
l ic ldr rnd drJ' l . rd r fert '  .nd lhst l rnd In Honoul lul l  t t r  dlr ls iburcd
EonB. tr?at ncbor of proplt .

l5
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Io corclorlon. Sllvr tccoeadr thrt .ddt tlootl r!.arrch b. coodoct.d.
sha ,Fcl atcrlly tec&nd. qolnln8, racordr rclatlo3 to arrty tburcb...
cetar la. .  rchook, rnd pr lron. ehich uar" al turtad ulrhlo l lonwl lul l  ta
at ycG qnd.trr ln ld locr: lgna. She ebo rccorndr lut ihrr  tarcarch on
gu t l . t r tat ion .nd r l l l t . r t  crc ol  l lonout lul l ,  .od th.  l r thlr ln8 of o. . l
h l . ror l . r  f r i l  iodkldqlr  tql l l r r  elrh l rnd sra ln l lonoul lul l ,

lnfonr l  htaNl*!  c l th rav!rr l  lnf l t ld lrrbla loct l  lnaodrntr  vpr!
crrr lGd dt ! t  ntRt Prlnclp. l  ArcbrGolot l . t  Dr.  Paul l l ,  lortndrhl .  rnd
notu frc lhrs€ rcrr lona r! .  pal t tntr{  Ia lpprndir  l .  In l t l r l  lBr l
aon:acta (ctdtcd ln I  l lat  ol  n[arooa porcarLt l  Infonanta'  ol  ehd
thtaG nr.  . . lGCCCd oo rha brala ot t l l l l r r l t t  r l lh thr l lonoul lul l  r rcr
. .d d. l labl l l . t .  ln t ld.  t l rh Sl lvrrr  reondt l lcn codemlnS thc

l.thrlhl ol ord hlr:orlc., lt la r??rrmt thrt lt rosld p.obrbly bc
producrlvc !c conrul t  orhcr Indlvldql .  l r -  th.  pc!€nt l . l  lnfcr.atr  l l r t
lo tbc futrrc. .t scll ar condqBtln! rorc torul ltrtcnldt rlth th. rhrra
lnloi lnta rha! rcra vlal t .d,

Al l  thr. .  lnfoi ln3r ptwldrd htonet lon rbout 20:h century *cupr-
t ion rnd lrrd ura sl thln tha prol lct  r ! . r .  0l  grr l lcul ls v l luc cr.  thr
lnlout lco .Glt t lnt  ro l lo. t .a Polnt* lo tha lhk.d prFgul l  h.bl t . t lon.
th.  dacnrlv.  ggl l  ut l l l r r t lon .nd .odl l lot lon ol  thc !r ! r .  rnd r l t r  !o.a
s.cant gott- l l l l l l  p. t lod ol  ecup.t lotsrnd lntoi l t lan.elr t inS, to th.
tpDarrnt aarly prlrancc o! o old chorch rnil aaaclatad c6a!a!t on th.
le rldjc lu.t loltnd of lh.ra ?olat, wcrloo&ln8 ttc 0R a L-R(l| r.llrord
trrdc and thn tlth9o.d tb.c l.d bGGn crcrtcd bt thl rrllrord crsrdrt In
tb. !.rly 1890r.

gmtt xttuilrS tr|D Proc&|lltlr

It.ld gott'

Pr lor to ahG aeonrlatuc! audat,  tbe projact aal t  grt  lnrpactrd aDd
tar lrr(d In orda! to ldlnt l t t  conral l lnaa on conduct ln!  tht  auNct rod to
lcrula!.  rrhodr .nd tre.du!. .  ro dc. l  r l tb tbrr !  con.t l r locr.  tha
projrcr .rc. ludacrtc and th. Dot!.tl.l rro$ ot coltu..l r..d.ccr !h.t
allht b cftountcsad In thc prorac! rrca ccr. retacd .nd aa.arr.d. A.
lndlot.d by thc Dr. l | r lEsy f lndlnt ot  lhr hl . tor lcr l  doc6.rt . . t
rcrc.rch. pr.hl . tor l t  aDd . .r l t  b l . ror lc plr lod habit . t lon . laat . rd
r8r lcol tural  ccplsa! . ry hrv!  once hccn rt t inr lve ulahln Eonoul lul l
Culcb, prrElculrr l t  g l thtn a.act lon th.a lncludr.  thr prarcnt proj .ct
alar.  l t  [ r  crpcctrd rhrr rhlJG rt ter .Dd ccpl.r .3.  ao !  err l rble
lr tantr  t lonl  ei tb rrrmlatcd pgrt lbla cul :ur. l  r icr l t l . ,  hrd bcen
prlsnid bahlalh thc oelrburden ol  ih!  proj"c!  r ! ! r .  f l . ld lcahodolo8y
vt.  thrrr lora ddaloDid to t . la i r to rccourt  r l r r  bur icd mturc ol  rho
r-r ln.3 a. t . .  t l r r  s i311qj1q1 Inrolrrd In ld.ot l t t lng a6r lnr . ld ln
rcrr ldlng Intorut lon caD!r(blc ulrh thr proj .ct  Scopr ot 9or l .

t t l re el tc.eGrl l  €oo.rr . lnt . .prcl l l . r l t ,  lovolvlnl  ar. i t ln In ahc
prolact ! rat .  Or!  <ooat lalnc concand lcccaa to clr t t lo goit lons covaaed

f r.J[ - r._ l r._ i f - . l 1I
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by hc.vy velatr t lon. f r t ln. lv.  rut trcc rnd robsurf tcc InrDrct lon of t l rc! .
arara 9ould hNe ldclvad ptobl.o aoocart lnt .ccara ol  parronnd.nd
schln"ry--pro!16! b€rond th. tntor.l ild llorncful llrltr of rfi. Scop.
of l lor l .  For ruch golr lorr  of  thc proJccr . . rr .  lb l tcd prdtrrr l in
cdcratr  s.a daa.nl trcd ro bc rd.qurt ! .  &o3ter l roblo corccrnad cc!3r ln
ld- l t lnt  porr lonr ol  tha proJrct . rcr rhlch had b..D ledl t  l l t tcdr In
.- .  por. lon..  th!  t t l l  u. .  l lvr  x icr!  rhlc l .  l rarchlnl  fhr f i l l  :o
r! .ch th.  or i8ln. l  l rndr.rpe yt t  dat. [ lncd to bo r l r i l r r ty ol t r lda tbc
barda- ot rhc cosrot Sco_pc oa IorL. lnorh.t xjor conrrolnt e.. blgt
tsblort .c!  8rdnd utc! .  ln lar l r ly ln8 port lo;r . f  thc proJtCr rrai .
lrouDd errar vI p$chd ooly . ta Incb.a bao.rth jror|d loll. ltlc Er
tourd to _b. I  r . lor_t lDdrrncc to ,ubrurf l ra ta. t tnl ,  rr  t . !pln!  l t6nd
vrr. .  rould rrpldl t  l i l l  t r . r  rol t !  . rd . .s. .  rraDch rt l la ro Gol l .p4,
Olhrr gort lon. of  rhr projer.r . .  e. ! !  sr.br.hd ottca boj- l i l r t  iuch
cordl t lon. eould not conatrr ln pldr. t r l tn covart l r .  but rubrur irce t t r t lng
rould b. lb l t .d ds ao rh. larbt l l r t  to oF!.ra rr t  ucbtolcr l  torrci
cqulF.ot lo rsch aarra.

-  
Durlnr tb!  D.r lod Jul ,  28-8.p!abcr l l .  t98t,  l t lRl  conducrcd-r.  pt t

ol thr runrt ot aha gcar Le[ Lrt.. warru p.ojcct rrcr (lncluilng
both ncr ldGnrlr l  Incra.nlr  I  rsd l t .  rnd Gotl  Couir i  rnd E.t t . ) ,  IhlrGI
rt.torlc. pcd.rtrlaa covcr.!! od .ub.rrarcG 4rpllngl and I ccbltrrtlotr
ol  

-rchicubr 
cdar. lc.nd prd.r tr l rn polnt l r rprct lonr tn tha prd.nr

proj .ct  . r . . .  t le ld rol l  e. .  t r l r r ly t rc l l l r rrad by bl !c l-rndrbl te
rcrlrl lhotoS,rrDhr of fhc gart Loch ErtI.. @!..I1 prolicr rrtr (rpprc.
.c. t .  l . ' .OO.: 8.r .  ?al l l .  ?horo, l to.Gtl l -1.  [5i l f ! /E11. rnd t |o.8tot-41
lr t26l ,8 ' l . r , . t rd .  blu. l lnr topotr lphlc [g (rcrtr  l r :2o..  Ftr  <oo]ourr l
l . l l .  to l l l .  b lcd on l17618l nt l i l  photojrrph).  E .16rt tc p.d.. ! ! t rn
CwQrrt  conc.nttra.d otr  t . ly l l . l tcd PorClon. tdJrcanr to ralrr l  rbal la
lul l l ! . - rrd drr inrtcr rnd porr loi l  rdJ&mG rc v! ! t  . t . rp r loptr  ehtch. oo
tha br. l t  of  tha rct l . l  ghoto3lr9hr md inl l la!  t l .Ld In.p.ct lon. .Fp.r i .d
to brv!  b.rn l . r r ! .odl l l rd by ru$rcanr c{ l t lv .a lon.nd orhlr  rct lv l t lcr .
A cabinrt loo ol  vahlcl lar cd.rr la .nd p.dartr lao golnt lnrgcct lonr 'vrr
urod ro chrcL rcccrr lblr  locrt lon. rhroughout rh. projacr rrcr.  gr lur l ly
ao vo. i t t  rhG Garant lal l t  roar l  .odl l lcr t lotr  of  th!  pr6jrcr r t i l  In rcrnt
t l r . r  brf  dut !c.o! culr lvrt lo. .  Subrlr l .cc .Epl io!  con. l t i .d of t rc loS
oat t l r r lc. t  4torular rnd dl3glog rborl  plrr  rnr l  r lort  rrcrcb.r  in!o
aratr  asrtccrad to cootai6 culru.r l  dlpoalt t .  ; tgavatcd f l t l  $r pte
carr.d through 0.25-ln rrh ro trc i l l t l ra rcognlt lon ol  Grl turr l  . rr ln. ,

Al l  ld.nt i f l !d r l r . r  r .R rr . lgord sc{ulnal. l  r l rgolrr t  l l l ld t rqbcrr
prcl i rcd r l th '1-. i  th!  lct lon of r l r t .  rrr .  ptottcd ooto I  f ictd coplt
of  i lc l re200r ,c.1. rorolr .9hlc .rp.  A .ra[d.rd lHi, I  . l ra tuncy rrcord
foE ear ccplatcd for Grcb i l t6.  th.r .  rgprogrlrrrr  rkrrch upr ol  r l tct
e. t? drdn. Slt . .  md lcrruraa eata ghoaot. .phad rr lDt f5 r  bl .ct- .nd-
ehlt !  f l l r  (Pf i l l  Rol l r  r |0.619, 64O-64t,  6{t-6S).  ! .ch r l t . .  or rhc
pt l i l r t  lartul t  ol  crch r l tc ccplcr.  ut  sr lad el th bloe pl . . t ls
l l r !81n8 trpc.nd er.  t r rSld r l rh rn. lq lnE r .g denor lng rdpor.r ,  aJr.
nab.r. Alf,I ptoJcct nulcr (6r-322). lhe l..t.rr rl'Hlt.. rnd thc d.tr.

late.aD Scotiba. I .nd Octob.r 21. l9O. tall conductGd ru.ftca rnd
rubauafrca raconrr laatn<! r l rat  and l l i t r rd al t !  teat lnt  y lrhl t  thG Golt

coor{- rod l|rlr poitlo of rh. gcrt L*h E t.r.r @.i.ll projrct ,r.t,
lo!  tbr  reorul .s locc.unrr f .  rhr  proJ*t . l l r  r r .  d lv l icd inro uo
.ra.. .  rhlch ocr blcd cn topotr.pv.rd ptobrbt.  p.Gr.ncc/.brrn(a ot
bul lad elru!- . l_ d.Forlrr .  ooc rrca ancctaarid the lpirnd r tr l lnr of  tha
4t alr ln.  Url l .  tha orh.r  . r . r  .nc6pr.r . 'd rh. opt r  rnd l i r r  vrt loy
..!!:n!:.- 

^Ar 
tt. rcqucrs ot !b. lJ{tC. thr proJrct rrc. y.r turrhcr

.ubdlvldad lDtg dl .crctc .uf l . , |  r .€ar l  t t t  bqnrl i r lL of thol l  rrcrr  yorc

.r . i th.d .rbl t t r l l t .  
! :  th" rr . r .  r . !a lnt lndci !  plrGl,  lor or! .61!ar lonal

Pur?o.a. (1. !  Fl3urc 6).  l rch unlt  er.  r .c! lb.d e i rntr t lvc c-plGtlo.
drta Od r.o.d .. rD |'dlc.ror ot llctd eork protrr.r.

. 
UPtct and ldar v.llclr aaFarta la|dadant toth ptdratrtar auN.y rnd

rub.ur l . . .  r . . r lD!.  l t t  gcdcttr l t l  rupct et .  l l i l t rd hcrgrc oi  rho
oldcocc tuSSrat ln!  thc or l t lo. l  l t rdtcrp. 9.r  burhdi ruru.,  r t tdpt.d to
td.nt l l t  oDvloq. .ur l .ca ta. !ur.r .  ruch . .  rondf l . l r l r .  i l thpodi.  roa
hl. tor lc r3n.rula..  rnd lnctudad lorgcct lon oi  rolncc. rror lonr l  brntr
ttrd 8ullla.. rlil rrcrr of .p|[r.6t qr.o.lv. dl.rurb.nc., sub.uif.ce
t . . t lnt  ln. t i . :pp.r .nd ldcr v. l lc f r . ! t [ntr  tool  p l rca In rvo phr j . r l
th.  oDj.ct tva of rha alr . t  gbrtr  rrr  to tr th.r  prcl i r lnrry d.rr-on rhr
P!Cr.n.cr.Dr. !crr  r ture. .nd .r ! .ot  of  dl to. l t . .  u. ln!  thl .  pral | . lnrry
drtr .  a.rcood. rora Intr lalvc aubaurfacr tcrt l4 projrJua. fodulr tcd,

_. 
t1f ,  t l r r t  Dhr.r  rrr  rcccpl l rhd st lnl  I  rouhtad pd.r- .u! .r  r i t ,

l l rk rpprrr t$ canrlatrd cl  a taaot loeDerr-cd rujrr  r l tb daa.chrbla tour-
rm Dtr.  tenr.{  on r  robl t .  dol l t .  

-  
t t r  autcl  could rar ih to rgpror l_

rrlclt alrrdn lcar bald rurtrcc. llbllc tdcrliy lt uould tsc b.ctr .dv.n_
t l l?sa to cooduct t l ta l l rai  phrra ualnt.  hor lronral  t . ld ryr!c.  or
dr. l tnatcd r .rnr.ctr .  t$tr ln ihtrrctcrfui lcr  rcndcrcd r i lh rn rpgrorch
lntclr lb l€.  

- l fuch 
of thc lppGr rnd l f lGr vr l l . t  rcrnh lr . lct lonrd lnlo

dtr ltratulat plo3r bt rarloo. obrrdarlw satuatl an(l cot.toaal tlatura,
vDlcD Edc atr t i la lc arpl . ln l  arf?nt l r l ly l rporr lblc.  l r thcr.  rulcr holc
r. . t .  

lcr .  .9l .ccd .c .  hlSh-d.n.t t t  lcecl  rround ob. lru€r lon, In ptrccr
acc.. . tblc 

-by 
thc pwcr r I j .  hch ru3rr hol .  t . r t  oDl i  rar t r6bcr.d

conrccul lvr l t .  r l th 6lr  mbcrr pict i r t r t  bf  rh!  nEb.r dls l ! i l t int  rbr
.uR? .rGr In rhlch la ya. leat.d (r . j . .  Augcr Hotc Unlr  i  lo s-u_.y
f. , l :  ,1.  " ! .  

dcr l tnrald 3-21. So f .r  r .  porr lblc.  thc r trr t tgrrphlcr oi
loctvldur l  uol tr  rcrt  uint l locd oD rtandardl l td lorrr .  lut l  roi i  rorplcr
utra atractGd lrc rpproprlr :c prornlcnccr lor furth.r  rn. ly. Ir .

t tc racood. rorc lnt lnr lvr phr. !  gf  taat lnt  lnvolvad or ln8 a brclrhor;
tha .b. . l iot  -v. .  

ucd to dlg i rc lchre gr lor l ty ro apo..  ion3 t .r t t -
t . . thr€ 4ct lon.t  t .c lhoc .rcrvtr lon . l l f fad rort  dett l l td ,acordirg of

:1b:"1f1:.  
r t rr t l3rrp] |y &d bGrt* procnlcoce (oorrol  vh.n crc.r .r lnt

DulL aol l  aarpla..  Tf ia baalh4 t laorh arctva3loDa earc alao Int lnatad to
dl l l .a. tG h ab. lr t rcc utr lctr  thc bosndrr lcr of  .upcctad . l r tculrurr l
f l thpof id.  .nd loni t t latd..  t tc.a bdod.r iaa .uctr  npicrcd to b. In thc
fon ol  l r r t ten rnd/or atonG rat la,  , td de[ rnd t t r t t icr .

-  
Ota prtsry t t l ld ar. l  o!  tha racond pht& 9r.  .ol l  r r tpl ln!  iD con-

Jsst lo.-el-r l r  dt t . l l€d r .cordlng ol  rot l  piot t f rr .  !s l l .  rot i . . .pt . .  ecrG
rcrdcr id tor pol lan c06tcDt ant l t , r l r  t td r tdlocarbotr tg, t  dr! tnlut ion
an. lydr.  SIPI. .  varr rEw.rGd in vctt lcr l  cotolr- ldc-r l ty,  thouth nor
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. Ieryr po.. Iblc.  Jn lO o lncrornrr.  vort lcr l  prd.ol"nc! ea. t l lnrt lncd
by l ! . .sra.oar bcl€ gtouDd rur l tcc. Salglo ot aubturf tcc utcr lctr
tr t  t taf thca rGru larcd to t | la r tnalgrrphla l .ycrr  f ra rhlcb !h! t  cua.

Arch.colo8lcr l  r .conrr l r l rnca In th uf land urSlnr ol  thc br l lc l r
cooalracd of a padlarr l rn r ! f ta '  and rubrurfrca thda!,  tart ln! .  Olr l t  a
[d l rolr t id tr l r r  !nd.( !n!  thwcl t l r t i l  thar!  $ra ulnty trru uhcrc
ergat. t lon hrd obtcur.d ! l . lbt l t r t .  rh. ! .by trcc.3r lrrr l r t  |  <lr t r ln rount
of c l . rr ln8.rr l  crporurr ol  rhr {nd.r l t lnt  {r ! l r ,  or utEr.  b.cl8.@Dd
rlrcrrch hrd lndl fr td r  bl th plobrbl l l t t  of  borkd cul tu. . l  r ia lrr .
Eh@al tcrt lnt  gra drdGd unorccaarrt  vhcro tujrrc lm c{ l t l r t t lqtr  hrd
upo..r ,  culbur. l  [ tar l r l . . t  l round aurf tcc.

necordlnS prEcdur. .  tol le.d I  r t rnd.rd fonrt .  f , .cotdlh8 lncludad
phorotr lphy. rcr lc drdln6a, l l tc upt,  snd v.t lour . t . rd.rdlr ld tons
c@crlnt vr! lour . .pcsr.  ol  (ha lwlar lgrt lou, ld lnt l l tcd r l ! . r  r l r r
Inl t l r l l ,  ur l tncd tnporrr t  f l r ld uborrr  rDd 1.3.r  yrt .  rrs lS,nGd
pcnrnlnt lt.erli lcllrt.r oI lll.tollc PLcor (Hill?) .lrG nubrrr. tNGr-
t l l . t lor.  r :  ndl ,  l t l ln3l t l .d . i t r r  ea.a l t r t t .d D' thi  6rop. ot l lor l .  bst
trr f rcc rcconnrlra6trcrr  lhdr l  utr l t . tc.s lnlr  rnd bacth4 3rcnch G.rt iDg
verr Intrnal l l ld in ordrr to troduc! ' l r fo@tign tuf t lc l lnr for I  pr l l l r -
i r r t  ai8ol t lcanc. r . r . .Eant ol  cul tqtr l  rulnr.  I t for l r  y.rr  udc !o
r! ! r lot  b.r lc I r lorr . t loh oo (r)  thc deprh rnd ar. t t  ol  aubrurt6c.
dcporla. ,  .nd lb) thc i l iur!  rnd lot .Cri ty ot .ubi l r t rcr d.po. lr .  ard
cult{rr l .  ra! l ! . .  .od to t lcd.r  [ rFl t  art . l l r l r  Fcrt l tut  ao dcr lv ln8,
. tc l r t ldaat rnd.ulrurd at t in i t t .

Por!-tl.l a

 l l  st . r l . I r  (ol l .atcd ln tb.  f l . ld ui tc plrccd In b.g,.  l .bclcd 9lr i
t r@rnirnca I  nfof l t lon rnd Erc trrnrpoltcd ro tb!  nlRI L.borrtory . t
l l l lo for .pprop. i l t .  proc.rr lng, lnd sr lyr l r .  Art l (rct .  rcrc clcrntd rnd
crtr loScd, rd clr i r l l lcd .scordint to typ€ rnd rd .rr€r l r l .  Scr lcd
drdinta rsd iarr lc rnd non*t l lc aatt ibutct  car!  !€ordld onlo r trndrrd
trr i t rcr  rccord crrda.

Tha volcanlc B, lrr .  yra g[ lncd rnd (od!d bt I  t r t ln ld tcchric lrn.
Abrolur!  eta drt l r lnat lodr eara obralnad lra volcanlc t latr  htdrrt lgn-
l iDd .er.u.6?ntr and calcol .alo[a don! by } fOt lLAl ot  $tr tr  Col l lgc. PA.

Anr ly. l .  of .cofrccu. l . . rFlaa lFvolvcd t l l t ln! ,  r l l  r l t r lncd r lddlo
through l /4- lnch rnd l /e- lnch r. i  rc! !aD..  Al l  ua.r l r l  ! . r ! in.d ly th.
t /+- lnch i l rh vr.  c-Pla!. l t  lort .d rnd l&nrl t l rd '  ehl le rhrt . r t r lnrd by
thc l /A- l t r th r : . th vrt  thoroulhly crol tGd lor . r t l t rcrr  .od f .uDI rdr inr
rot prc.cnt In .h.  l /a- iDch rrrpl{ .

Al l  ihal l t l .h rr . lnr ecla .orted to gancrr lnd rgacirar ud rhal l t l .h
sci8hta scrc r .cordcd t t  prd.nl . t rc! .  V.gcrr l  i r t l r l . ! r  errc ld.nt l t l .d
to rhr dr! , r i .  po.r lblc.  rnd vrr t .br. tc rq. lnr rhcn porr lbh ror.  ruts-
dlvldad in!o clr .a or rprclcr.  Pot i t lve ld.Dt l t lcr t lod of vrsrobr. i .
r6t ihr ganlrr l ly r tgulaar ro ap9roprl l r !  rpCclal i r t ,
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Soll upllt utlr dlrcrlbcd {.lnt rtrndrrtl ProGGd{Ft, - 'nd 
t 'ninolottf

r!! f orth t; tt. gE!l!gg.!-!t-lbr!!- (5oll Suwea st'lt 1962) ' s!l'cr'd
ropl.t u.r. pr.gllE-?6F-TiiiiEibon &tln3' Polt'n &'lvrlt' 

'nd/or
ourilrrriv. rnitvitr ot trutrrl t6.Int. All ruplcr vcr' prl l lr lr 'r l It
Jortrd,  yct lhcd.- .nd datcr ibad ln ihG labol t tory Dl l6r  to rut ' l i r loD lor

rnrlyalr. icdt*rrbon rrrltr l. ot chrtcorl: rrrPllr vtt t"rtoncd by latt

,fnit itf". Inc. {Corrl crutci, rr); Pollcn ld.ntlt lc.t loDr e't cntl!t!d by
iinii s."tt Cclngr o! Prlrof,orrrtih Lrbcs.torl.. (D.r.i. c{lor'do,3 

'nd
taunrl rarln. vcra adtlt lcd to ihc ntrl l .boratort '

l - . - . t  t ._. i  t_J l - r ' i - ,  I :_ I  :* l  :  J : .  . t  -__J
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Trblc f .

ott It,to LrtrDc ol S0tslrll^cl tilst urtta

?I l lD tmotxcs

At.h..olo8lcr l  r .coni l l t r .nc. ruN6t ed rert ln l  In rhr l l ra!  Lmh
Ettrtc. - Colt Cou.ra and ?.rlr proJ.ct r..r rrr conductcd durlng rhe
pcrlod s.prrbcr 8-octobas 2r. f9t ht a crd wo to .llhr F!roD.. lt.
.uN.,  . rd rr3r ln!  l rc ludld (r l  Intcnr lvc ,du:r ls ruw.t .  (b) r . r t  rr€.-
v. l lon aod rccordln3 ol  l?6 rugrr hol !  !nl : r ,  8l  br. lhoc tr .nlhrr .  anC 98
.hecl unl ta.  (c) rore d.t . l lad s.coidlr l  ard l l r l tad aert lnl  6l  f@r
darl ln.a.d r l tcr.  (dl  qtrrct loo ot sr!  rhco 260 bcl l  t . l l  t r .plc.  t . -
brclho. laanch.r for vr i lsr  .nr l t .cr,  rnd (c) lntonrl  lntrry le.  r l th
.wcr. l  ls. l  lntonantt .

thc br. lc l lndlnt.  ol  t r)  thr rqr l lco rGconhrl . . rnc. rnd rh. l l@ iub"-
rurtrcc trr t ln!  rnd (b) tha d?ap .ubrurt f ta rulrr  boh rod bralhe aranch
tcarln8 .r .  pr.r .nt ld l r .dl . . . l t  lo l ld lnt ,  rhl l .  Indlvldul  d.rcr lpt tona
Ior d!.i!,[ted ritc rrc trcrcntcd ln I tubrlqucot r6tlon. bbl. 2
acurl tar th!  l ,aotral  dl t l r tb{t{ot  ol  aubrortac! rar!  ur l t r  accoldi l l  to
utr l r  t tp.  Ind Suw.t Arcar ehl l .  tablc 3 prctrDtr .  ror.  d. tr l l .d l l r t lnt
ot r !b.urt .c!  ur l t r  ghlch Indlcatcr r t .  S.narrt  dtur.  of  f lndlr t t  tor
Gach unit .

T.bl .2.

slDittt ot qlgnr^ct tttr ol|trt

t!41
Ldla l&ncb.t

t- l  t
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5-6 |
t - l l

12-15 I
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3320
-+

3124
-a

1324

It2t

Ar.. l  Ara.2 A..r t  Ar{a Ar.r5 Tot. I
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Allar Boltr
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fl24
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] t21
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,i"ottt
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t l24
1321(?'

1324(?)

:
3r2l
132{(D

sultl,|lr llSrDIi

siovGl Unlt. (5U,

!tt? @

A$ger Bolit ( l] l) 61 13 68 2g

Ercthe Tr.scicr (ll) lE aZ ll lO

t76

8t

surr^ca rrooot tsg mr ro) 5utIJ9 $rD$rtAc8 Sr0l!. :lltlnt

Ar . .nt lod.d praloorly.  l f f . r  rnd !pp.r  vr l lcy gorl lonr ol  t i .
proJcct t rcr undcdaor only atrnr lvc alr f .ct  t lconD.l3trnct.  UPlrnd
.arg, lnr ol  tha Errr  Pl . l . .  shara tul tqral  daposl i t  sac dat lnlo.d to Frt
I l la ly otcur m or Juet bald SraDd oultrca. underycoa Intanalvc lur lacc

lrta I

t&lla Trancbct
t-7
{-t
6

7-9
l0-D
l6
t7
l8

l92r
22

2t-tg
tFo
4r- alt

. ( t )

r ( t  I{
f ( t ,

i ( | )

r ( l l
r (?)

r fcclnrtcd 
doa to l4ancirabla Etar la l .

lcot t rprcd .nd t l l t .d elrh e.a.r .

iire uolt 
-----..!g!lg!g!--- Non-coltur.l slrc 

-l lubat Atrlcultural lhbllatlor Daattmltd
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. .corul .udca, SortrcG vlr lbl l l ty er.  uc. lhot lo clqrr ld rr . . t  o,  thG
upland rrr ! , ior.  lo r t l ra t i l ta thc glourd ruttrqe *ar cwcrld,  r  ccbior-
t ion o[ .hwal tcrt int  Ind pGd..rr l$ ruft . t |  err  ncc..rr4y. i r r ldcnrir t
art t t  rnd goodtd @ergrwn arara In Ftr t icul !r  rcqultcd i l terr lvc rhocl
lorr  i  n8.

_^.1..1:-T,r l | i  
upl .nd p!. lnr . rcr lonr ot th.  proj .ct  ! ta.  ea.c ! . l r t iv. ly

I l l f : , "r1.y 
.nd r?tr ln8.sr i .  cordurt ld in I  c.r t lu l  bu! ootr_ryrtr f t l ic

rrs i roh.  L*at lon.  lor  ahw. l  uni i  tcr t !  *crc btcd pr lur l ly-on bf t t_
Erourd alr l r rah ard intol t lon. Dlcl t rand rerarrcb hrd lodlcr lcd c.r tal !
porr ion! ot- th!  lp land pl . lna hrd I  hlgh po(.nr l . t  tor ronr. lhlr !  cul turr l
olcr l !1.  ol  p. ! t i .uhr Ina.r tr t  yeto . t r ly hl . tor lc r l tcr  ln ufhnd t tr_gln.-  bordrr lnt  g.rr  Leh, Hdt.r i  poinr In Sunly ArG. j  yaa derl8frr t .dt  . r
.  hl8h problbl t t t t  r rcr.  rr  rcrc uplrod ptt ln ecgrutr  bordcr lng l lcr t
Lf th.

sonay Arara 2'and t  hrd uptahd pl . to q6r.nt. .  Suncy Aru z,  tn thr
hottncm port lon ot tha projact rrat .  cotrair ta tgrt ty gf c icarci l  tuglrcant
f lc ldr rod €rodad rurtrc. i  rhl .h toc. lcd on rhr cdjr t  o!  t t i  urutt  *c._
lool lna Ron@tlel t  6ulch.  Stncc rsr t rc.  r t r l l i f l r l  ln.Ar! !  2 vrr  h lgh,
only padtatr l rn auncy e.r  (oDductcd. l to r lgni l tc lot  qol tut . l  ! . .qrca.
eara daaaaladi gradan: 9.a. only acrt tc. ld blr tot lc rr t l t rcrr ,  Eroaton
.nd dl .rurblhc! I r  Ar. .  2 cr.  s! .nr lvr i  i f .ny r l tar hrd bcrn dl tcovercd,
i t  t r . l i l l ly  thcy rould hovG b€en poor ly pn*wcC. Suns,crer S l r
pscd-l t rDt ly ra. ld. ! ! l r l .  but l t  a lro contr lnr rcct lonr 5t gtcnr lvr
ra|alrr iool  th! .)  ta lodlNatr borh prdartr i tn ,uN.,  rM rhwrl  tGri lng,.
A total  o[  95 rhdcl unlar rcrc .r( lvated lo Su*!,  l laa Ji  ?A on l torctc
?oltrr .  .dd 24 rt  or In tha |r ! .d| . ! .  v lc lnlry ol  Sttr  1!19. t l l r  dlarr l_
burlotr  of  c[w. l  utr l t .  In ihara teo rrear i r  rhen l l  p igurer 7 rnd g.

o t?o t l
O Snor. l  l . r l  Uhl l

aloutc t, otrfttturtor ot tttiltot traoyfl 
'/fg, 

ur,rra
ot HoaE^c ,ottt tt turrEl are^ a.

OREL.
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frbla 2 rurr i ! . r  !h.  dlr t r lbot lon of rhc.c t l r t r .  rod Tabl.  I  tErr l ! . .
alrc t . .Bl ta of th!  t . rr lh l .  Apgrdlr  l l  p! . . . r t .  d. ! . l lad r t . . r igrrphlr
dqrcslpt lont ot  .hd. l  ur l ra.

! t rrpccr ion ol  tdlrd rpr. tc lr la ld l r  thG Sir t t  suw.t  Otf lcG In
l lolchlu l id lcrt .d !h.  p! .r .ncG ol f t l r ly d. !e hl . tor lc Fr lod r t . ldcn-
t l . l  t l t t l ic. t  r l th ln Suwct l r . .  J.  lhr . r t l l . . r  rp.  rn l&15 [p of
th. roqrh Co... ol Orhu (ruj. ffrp ilo.{17!. elccd Sood drtrll ot th. l..rl
l l r rbor rr . . .  rnd lDdtcrt id rhrt  l lora..  lg loa and tb. lEadlrr . l t  adj tc.n!
rhorcl lnr. . r .  ao !h!  aart  rar!  tbc x. t  deDr6lt  occuDltd arc..  ot  r la
aollr! Patrl lh.bo! trcr.

Eacttrourd d€qancrtt raaarrcb bad Indtctrlr! thlrc earc ilo bdn
rla.r  el  poaorlr t  lnrtr lat  ln susl t  Arar 5. r  f l .h lrg rhr ln€ rccorded by
HaAlir t . r  tn lgJO {Blt .  l t9,  t i | l rhn.thiLt  6hr lnl l  (1 'J! !108). . . |d.
hl .rcr lc D.r lod ccrr. t  ( l l turc , l ,  lo rddlr lon, lqcr l  infonrntr  had
lndlcr t .d ihr t  p i thr t t :h.aa yrr .  r .coid hl . igr lc r . r lod 16!rert .nd
ch$rch rlt. pr.r.!t 6 il* lo blrlt a.floollot th. Oi a L-ioO
(f l lurc 8).  Surlrcc rrconnl l r f rncc fr l l ld to ralocrr.  rh.  f l r l t lnB

' rhr lnr.  &co!{ lnt  to Xc^l l l . t . r rr  Cctcr lpr lon .nd .rp.  th€ . l ta rhould
blc taln al lqt .d. t  tha q:aoc crt l ro cnd ol  l lo.a.G lolnt  ln Sur. t
Attr  5.  caraful  ln.pact lon ol  lhc rr t tah cnd rt ld r@r. l  Bd.r. l  l . !Bc
brrr l t  bodd. ir ,  lut  rbatr  app.rr ld to !r&. b. tr  u. .d o l . .ndt i l t - - thqf
rat.  rccagrnlcd bt t . r ! . rnta of conrt . t ! . id r t .ccl l .acd. bul ldlng
l t"r la l .  lha purport+d tr . .  gl  rht  rhr lne .pparr.d !o h.c.  baan ct.rr . i l
o l  r l t r t t t lgo tr  !h.  r .c. !a 9rr! .  Al .o t .c&trt  lo lha artr  r l ra .  n. l l
horthourc rnd I dGL. lt rppern tht sla. 139 hrr brcn dc.rroycd .lnc.
Hc.Aluatrr obrad.d lc drr !O t'..!r r!o.

l  1920 U$g t .5 i i lurt  . t r la.  qo.dr.ni l .  up (r | l r tprhul Hd. l l i )  indl-
c. t .d ah.r.  r . .  oncG a E. l l  unnDad ceratry nl tr  tha nrcl  ol  th!  l lot . . .
Folot. ltrr ntcl of (ha iolnt la prc..oatt 6c[pl.d bt r"rldcntl.l hourt.
rid l.ndrcrpcd yrrdr r.d l|rdcnr. Su.ttca .!.conn.lrrrnce vr. condsclcd In
!h. t r ! . .  A8ttD, tb!  ! . rul t .  r . fc l . r lGly n.g.r lv! ,  t !  rpp.rrrd th. t
fon.I r-hlnar ol th! cacaa.t hld b.cn ti@.d- Onlt I rltllc rrrbta
tcbrronc (ar!a!nr ert  dkcovrrcdl .ppr. .ni ly l t  hrd b..n bultdo.ed into
or brt l  bGCD dlrc.rd.d In .  ! . l t  rubblrh pl l . .  on thr t r ! ! r !n! .  In
ChlDrar .cslpr.  ur t l l r ryed rD Inccplt i .  lotcr lpt lol .  fol ld lh!  rhc
.urtrcc lnaprct lon. tntaDrlva rsbrurf .ca tcr l lnt  btr  rhe. l  uDlta rnd
hrnd-oparrr ld b{clat  aoSrr v.s conductrd. I t r  addlt lon to tb!  tour 3hd! l
unl:r tlrrt rcre dug. . 4tld of {rl.L bcctrt rut r holn. ecr. du8 .p!c.d
icutbl t  2,o.  rp.r t  dar rbc.nr l r .  r .porrGd lcr t lon ol  th!  cnrtrry.
l8l ln.  rc. ! l r t  vrtc cl t l r t ly nl l t t lva, l tc r !co.o. la.rnce lnd tub.rr t .c.
t t . t ln!  Indlcatrd aht r+ostad .r . .  oa rht c*roty htd b..h .ub.tani l . l ly
. l r rrcd. sboval tcrt t  lndlca:rd tht t  rhcrc rrr  no ucl l -davl topcd. old.
ttrblc l.oud .urlac. 9lcrrtra In thc [er. A rbcnr or roll b!nl, y.r
dl .c@arad In t t r  rdr.c lot  t r . r :  rppt! .nt l t r  rhlr  bao vtr  prr< ol  rhr
dr l lJnr l  l r rd.crp..  l ta b6n . !@d .  ful l  E!. !  .bd. th.  .urroundlrS
G!rr. ln.  .ut te. l lnt  th.r  rr  la. .a.  r . t . r  ol  f l l l  hrd b..o rdd.d t .6
thc ratorrcd caata.t  t rCr.

lnt lFldr y irh t*al  Jnfodnla Dr@ad mrc product lva. sdcral
oldrr  r l r ldnntr ot  th.  l lgnoul lul l  . r rr  (n6btr.d th.  ca.t . ry.  rDd lhly
daacrlb.d l t  . i  a tchlnlaa cct lcryr contalDlht t rnt t  i r&.. . rr tad el th
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r t . rScr tcbrtohar.  Aacordln! to !h.  Inlon.nt. .  iha cdctcry al t t .d
unri l  gul l .  oor lnt  th.  nr.  thr r l l l t r ry trdd.d'  the Strvr t l r l . r .  .nd
l .vct.d rh. c6crGit .  . loot el th och ol  thr tFint.  tntoi lot t  dld no!
lnd l l  th.  grtv. .  e.r !  dl l lor.r tar l  aid r l l*ra.d. bot r l tu l t r  ot  rhd. l
uit rnd toctat rutlr t.stlna .utlortcd th.t th.t hrd b..G. lurth.nota.
ric @.rrll rarult. o[ th. rhdel S.ralot rtror8lt ru83rttcd thrt th. tua
l , f i l l l  qcst.r lor rnd rodl l lcr t lon ol  th!  poiba h|d l r . l . l t  . r .dlc. t .d dl-
d.nca of gr lor pr.hl . tor ic and crr l t  hlr lor la Fr lod ecutrt lon thrt  l ta
Grr l t  . rps of th.  r t rr  hrd Indlcrrad sl th( ba arprct.d.

Dgtt sulsnt cl lllcE rd.r a]|D llcllora ttat(rl ltsrDll

A! prcvlou. ly dlrcurrrd In abG dc3crlpt lor ot  th!  proJ.ct  rr . . .  lhc
v. l t t  boat- port loar of tbr projaat rrer.r .  Gh.alctet laad ht a lblc|(
Dortc ot al lwl . l  rnd col lwlr l  c l r t ,  l t t t  d l t t l t rc l lv! .  uldtsrtr . rd
rro:h lr I rrcln: phuqclon. hNtng b4tr d.potlttd dutlnl rh! hte lgfh
tbrooth 2O3h caa(urlaa. lta fona lrnd rollacr. ot tha ldar aDd uPPat
vr l lat  ra8,aartr  of  th!  projact t r .a a!t .  ol  coulr t .  hr lcd banl lah lhla
r lDrIG, l l l r tcr lcd doaEGntr! ,  rrrurch lndlcrtcd tht t  nalr l t  thr Gnt i tc
v. l le '  l loodpl.Jn t . .  oncG s..d lor poDd(lcld r tr lcutturr .  to otd.r  to
d.tanln. thr pra8ftr  or r t tGnc! ol  arch!.olol lcr l  ral lnr r t rc lr t .d
9l  th thtrc torua lar{  r l r f  aca..  d!a? albaurf  acc tat ! lD!.  ul ln!  Pdrr-
dr lvrn rulal  Ind brclho!.  el t  coDductad.

Otrc lsodscd &vcnrtr-rk (1761 ru|or holrr. rnC ll lrctioc tr*hrr
errc.rcrv. t td.  t t th 1@rlraa GhG dl. t t lbol lon oa thlrc ! . . t . .  ehl l .
t  b l .  3 rnDrlrrr  the rcrul tr  oa t i .  t . . t lo8,.  lppcrd| l  E grcrantr
d.t . i lcd . t rr t l t raphlc der.r lPl lon. oa baclhoc t t r t th. t .

ln SaNrt Ar. .  I  ( ldrr  v. l lct  . .Et?ni l ,  67 rulrr  holct  and l8 b.clho!
trancher vrrG .raavat ld,  Tba dlalr lbut lon ol  thaar taaat l r  rh*a in
t lSorc 9. 0I  th.  6t  rug!!  tcr l t .  96 racr lcd t l l r ld t ld lmnar Int .rPrattd
r.  por. ibtr  pondthld d.porl t t .  l . .L loe tr .ochln! to. . l !d Slr tcd Prob-
rblc pondl lc ld d.porlr t  In cl .vcn t t .nch.!  (?l f .  l0 l .  Sl t  l r .n(h?r In
suryct Arc! I  did not conaain l latad d.po3lt t .  l l r ! . t  t raochc. varc
tor.t.d .long, thc rdth.trt.;n .d8a ot th. vrlhy lloor in ..c.t ehlch
.ptr . .nt l t  r l ra .dcl  !3td tot  pondal. ld .$Icul tur.-

I t lstain.u! i r  ( t f )  holcr rnd {2 brcthoc ! t .nch..  e. t . . rc.v. ted ln
srN.y Ar. .  2.  lhe dl . t r lbst lon of t l r . .a a.r t .  l t  .bm lo Dltsta l l .
Ralr t lvaly lcu lsgl i  rorat eata placad lh sudc'  Ataa 2 bacaura l rpana-
trubl.  rrra. l r t . .  prcr€rbly r f t l t .  erra fra{ulnt l t  an(ost!rad. prr t lcu-

lr i ly ln rha optcr v. l la,  eogrrnl  ol  gu*.y At. .  2.  tvo brclhoa t . .nch.t
v.rr  Gtcre.td ln th!  l@!. vr l l .y Pot i loo ol  guN.y Artr  2!  borh l { !dl-
. rc ly t l l l .d elrh rr tcr rnd col l tptGd uPon arclvr l lon. Ot th!  tevao auSl]
tortr  colductrd ln the ld.r  v. l l ly port lon ol  SuNay A!.r  2.  fou. unl l t .
rdc. lcd 8ky.d d!po. l ! i .  Erclho. t torchin8 in tbt  UPP!! vr l l t ,  p lr t ion
of SuN.t ltlr 2 r.vr.l.d prolrbl. botiad 0ondllcld drporltr lo ceco
trcrchcr rnd po&lbla pondl lc ld dlpct l t .  In 19 trcrch.a (Fl la.  12.od l f , ) '
tn rddlr lor.  r l !  b.cl t ra ! . . tch.t  tncostclGd .  r t rr t l f l td .s l tur. l
d.gol l t  lubr.quctrr t t  dcr l to. t"d Slrc ! tz l  (rcc 9l te Dlt(r lpalon cct ionl .
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tn sur., Aro 1 68 ru3or hotcr rdd ll brclho. trcoth.. nrc du!.
l l |$rq l {  .hdr .h.  dir i r lbut lon ol  ih l te tc.r t .  Erc.?r fo!  l .cth@
fr.nchlr  -10 ln i  - t l .  vhlch, i l led ulrh ertrr  ud rol l .9. !d l - rd l . r . ly
t t t . r  . rc.v. t loD. ncr. l t  r l l  o l  thc r .r t  atcrut lonr ln 8u*ry Arar I
tt.ld.d DroDrtlr sld.Dca ol tosr poodli.ld <ol3lv.tlon. lt. No
coll.p.r{ trcnchca e.rc .!cav!td lo to rbrt .ppatrcd to hc r burld
daporl t  ol  reant raturt-

'\r.nar-alaht 
(28) rugrr holca Ind lO brclboe ar.nchar uara eca!.(ad

lo Ssr. ,  Ar.r  a.  l tc di . t r lbut loo of tb.r !  tcrta la .hi l r  ln l l lur.  l t .
Prob.bla pgndf l . ld dcposlta ecra cncounrar.d tn ?6 .ug.r  t . .4. ,  sd.n
b.clhe !r .nch.r conrr lntd t t .ycd d.porlrr .  t l | rcc br. the rrancic.  y.rc

crcrvlr ld Inro !  bul led f l .bpood. Slt .  3322. l te r . tul t r  of  th.  l r t tcr
thr.c arcrvrt lo.  rrc dl .curred ln tha Slt .  !321 . l t i  dqc. lpt lon.

I t r  dlr t r lbul lor of  dfpo. l t r  Int !rpr!r !d r  tc?rI !nt lnl  pordffuldr
clo. . ly corr. lpondr ul tb th!  bir toalcr l l t  dc[rntrd dlatr lbur lon ol
pondafuldr lo i lonol lel l  Vr l l . t r .  l t r .c dcporl t t  . r !  turthrr  dlecurrcd ln
th.  Sl t .3124 r i tc dcscr lpClon.

DlstGrArE slr?s

h.Gd go tbc alndlnt.  gl  th!  rur lac! t* .nnr l t rrnc. rnd thr l l i l  rub-
rurt . . !  ahovt l  3!r t ln8'  . r i  thr l t lcnt lva dGrp .ubrurfr t .  rulG. hole rnd
baclho! t i .nch trr tbl .  s lvu ndlt  ld.nt l l l .d r l t . .  ccla fonr l l ,  dc. l ! -
i l ted eia$in thr projcct rraa. l l rcrc r l tcs.rc atE. l tcd ln Trblc I
.c.o.dln8 to l lR$P r l t .  noblr .  lo i l . l  atpc, rant.r lvc tunci lonr l  Intcrpre
trr ion. . lgnl f lc.nG! cv! lur l6 lodrr .ptrotr i r t !  t r rL tor .ub.cquln!
f lc ld york, rnd l l rc l l l rb!ou, c6ant. .  l t rdlv ldul  r l ia locrt lonr hrv.
bc.n .hm or prol@.ly r . t . r lncad l l torcr t .  8.  9,  l t .  l { .  lnd 15.
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attt litl8 -

Tablr { '

$|||| tr ot 8l'l!l lEtLt tlrEatlttE] 9ttBDa tf! tftst lsa rsratrs -
o(I.t @r5E atD ? rll mdrcr lllt

Stl i  DtsctrPrtolrs

i lnr  srtc (oFrl  TCntrt IvC -Sitnl l tc lnc. t f tc ld 9orl ,
JO-12-g- Sltr /?crturr  fumtloi l l  Eyrturt l tn _-trr l r  Cq.nrt
6 E..ru!c nrta trt.rDratrllon R I C DR tC El

,utA ,

Sltr !318 lr l8rt.d lo son.t Arcr , Err 3h. ar.t ttd ol llotu.
Poltr t  (El lor.  t )3 l t  co.alr tr  ot  .  @rlaca @nccntrr t lon ol  t9th Gancsry
tr t l t rct t  dlr t r lbutGd war & rr?. ol  rgprclst . l t  l?5 rq r .  ' lhc rutfrcc
of gl ta l f l0.  la contrrr :  to tha rortourtdlnt ard ol  aol l  dapol lar.  aoF
. l . t t  ol  €po..d nrt  locl  r lah .c.r tcrai t  gclatr  of  r l lwlr l  6.ndt loE.
erllnrtloD of rh! .lt. .u8F ac{ thrt rhara r.t otrlt . td ptobrbllltt
th. t  tha r l t .  cotr lncd ruch In ih.  rry of l l t rct  .ubrul l rca d.porl l ! .
I t r  bl . tor ls rr t l t rct .  pr. . !n!  rcr.  or I  dl t l r tcd ruttrc?t rhl ,  Indla.rnd
lb.t  th. t  g.sc al3f i . t  p.rE ct .n or l t ln. l  l .nd.c.p! ahat b.d lat3cl t l
a.odld i.t--I.&lDg, onlt ,h.lld dl.coc(ltrs.t palct! of roll, oa Er.
trsrPortc{ lnto placc-prrhrlr frc thr narrbt sphd rrlln of th. Brr
nal! .  tn .ddtt lon. lba al ta tr t  l r t r  t [ .n 25 a .bda tc.  lavcl i
.ul lcr t ln!  l t  uoqld hrvc br ln srul trblc lor t rbl t r t lon.

to dcl loq vl tb Er.  c.r tr l r ry (hr l l . l t r  ol  Sl tr  t t l0 '  6hwcl Unlt .  8.
lO. rnd t l  v l ra uc&rtad ln th!  lu ldlr taly rdJrccnt rrc!  cohtr lnln! ,  rol l
d.p9. l t . .  Co!. l -rh! l l  ldf  yrt  .ncoso!. ! !d r t  lo ob. lo slJ-10 .nd . l  t t
ob. ln SU-ll. Slad Uoir l0 .on.lrrrd oI llthr brdn .rod lnd 

-..inc.trd b!.cll.h e.t.r rh.ll. !t. aoll r*a.r.d tia SU-t rnd -ll ytr

ccprl .ad ot I  ls.a.  brf f i  r$d, loqr probrbl t  r l lwl . t  In or lSlo.
Shdt l  unl t  I  contr l t r ld .h. l l  f id l l rab ol  ch..co. l .  Gleln th.
co.raltlolr .t rh. .ltr. no tolih.r rubrurfrcc r€ltlrt e.. cgndoct.d.

8u! l . rc .r l l t rc lr  colhctcd a! Elr .  l l lS lncludld r  vrr l i ty ot  hi . -
rot lc p.r lod c. !- lcr  .nd bott l .  t l r . . .  Alrhol lh no dcrr l l .d rnr lyai .  ol
th.  rr t i l |ct t  ula uldrr tr laD, lnd lhua I  lorc dcf lolrc t ix- tr-r  for thc
r l t .  l r  l .c l ln& pr. l | r lurt  rs. lyd. ladlctr .d tb. t  r t  lc. .c ra. of  th"
tr t l f rct .  drto to 3hc l9t i  crnlury rnd st  be [r* l ! t .d el th clr ly hlr-
tor l i  sst l6rnt b thc trra.

Elll r!19 -

6lt .  3!19 l .  lct t .d la rh! upl .nd i . r t l . r  ol  the &r!  Pl . l r .  i r  Suw",
At{ 5. @ | ilrrd .ldtc-loaa ohlch alrloolc tht .horclln! ol 9!.r LGh
(l l lurc 8),  l t  l r  loundcd to tha r@th b'  th.  le.r  vr l lcy ! .ct los of
l longul lul l  Ct lch rnd fu &plrr tcd trc t lo.a& Polnt,  lcr icd to th!  no.rh.
b1t r  uldc tnlnc. th!  crr . t  ol  tb.  . ld8FDo..  6 rhlch sla.  3f l t  l .
toc.C.d . t .ndr .pprql- tc l t  20 la. t  .b@. lbc .urrdndlnt t@cr e. l t . t
r .ct loni  and ah! r idt !  gert  of  t tc r l tc xt tu yl th thc uln arprnr.  ol
br l l r ln" f t .  sr l ln.  ol  th.  r ld! tsnor!  . r .  . t .cp. n.rr-vrr t ic. l  b lof fs
ol 6tq.d. 9..rha..d b.drel. A E.ll rrlur hrr tonad .r thc b..r ol
th" Dl lal t .  At tha t6!  oa thc ar.rrr [o. t  art .n. lon oa ah€ ! ld8G-ro& l !
rn d@llad ecaaloBl l t  urcd dlr t  rord. lh la ro.d. vblch Nnr norah-_
routh.cro..  lhe Glrr .rn Ddnd.ry ot t l | r  p.oJcct. ! ! t r  vr!  or lglnl l l ,  r ta

132r

!!!!_!

tt22

3l2l

rnga t-4

ll24

Arz 5

l l l  I

3 l l9

Cults. . l  8.blr . : lon/ H L 'L I
d.porl t  bul l . l

tur lcd Agrlcsl tor. l
f i .hpond

l l r . rof lc Atr lcul turr l
I i rhpord

lur lcd pood- A3rl .s l tsr. l
f lc ld r trr6

Surirca | | rblrr t lon
hirror l  c
r .a l  hc!
conccntrat lot

r TLo cultor.l
l ry. . r  ( r ln.) :
hq.n burlt l

L L -  -  {  StwnoolElS
rnd 1897 lpr

X L + -  -  Cr4rrdl l
1890. by oL l
L-lf, colttruc-
t loo

L L + -  t  L la l r t (ndctar-
. i t r ldt  rni i rG
rJrrrd bsr l .d

l ,  L t  -  i  ?oar.ranrna
rul i ,  dlpoi l  I

Caplat (r)
A-n*l  pl l .
l -RcL pl lc
C-8eL pl l .
lFRocL plh
B-f,* t  pl l .
F- iel  pl la
G-lur l  r l

Cultor. l
d.porl t

f l rbl  t r l lon/ l l  L t l
b! .1.1

f i rb l t t r lor I ILL

Rdntnt cul t .
d.9o. l r i  9or. .
hir t .  churcb
.Dd cn(.ry
r l  alr  hun
bsrlr l

Pr.hlr t .  lnd
hl . t .  d. to. i !

rs l6nl f lcrorc Ev.tu. t lgo-!gl ! r  n .  r . lcnr l t lc r . r . rrch. t  r  lntcrprcr lvo.
c !  <ul tu. . l i  qq,8!!9t  l l  = hlah. | l  s.odcr. t t r  L !  le.

fFl . ld gor} Trrtrr  DR s d.r . I l .d rFordln! ( . . . l rd drelotr ,  photoSrrphr,  rDd
el l t ren de.cslDt lo.r) .  SC c ru!fac! col tcr( lona. l l  s !a5t arctvt t lona.
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t r rd.-b.d of rhr Qrho nalte. t  t  l lnd Cdprnt (0R 6 Lt l t l l rold b!d. shlch
ear calatrutted in thr a! ! ly l8$r.  Acrorr thc nRL o, l lo. tr .  Polnr l r  .
g, .rdFaqr for .hc r . l l .ord b.d ehtch rraortc!a rh. polna, l l raaa Bo
ract lon. oi i t i r . l l t  fored I  coDrf io@. r . l l rord corr ldor.  l tp lrut l t r  rh.
r idf ,a-nor.  on ehl .h Sia.33l9 l .  le.r .d or l t lo. l l t . r tcn{.d fsr .h.r
arao.rd. but vrt  adwad to accctodrac thc ral l rord corr ldor.

Stt .3 l l9 i r  pr . r rnt ty cwtr .d ei th lc la i ivc l t  d lnrc vcger. t lon.
LtrSr trala indlca!a rhrt  tha r l ta har mt bl tn aharld for a conaldca.bl .
Fr lod of r i . . .  Ar rh. r . . !cm .rd ol  th.  s lrG lr  .  rar l . r  of  e. ! l
l lvrrrcL genr (pt3e) 8.61!a!d r l rh thc corrcat l t  ccuplcd rcr ldrot | | l
. t r lcturc rddhrt  turthcr lnl tnd.

Slt !  f3l9 crr  f l r rc ldcnt l f lGd durlnB thr .urfrc.  rrconnrl . . rnc. gl
!h.  rplrrd port lon ot thc projact . !c. .  A n[b.r  of  sal l  rEL pl laa or
cr i16r caprl . .d ol  loor. l ,  t l lcd rrradorn b.r . l t  cobbl.r  tn{ bouldcrr
cart obacavad on thc .pa of rha tld8a-noaa (Flgor. 8r, lnl?.ctlon of
r te l - .dlr t .  . .c.  of  tbc pl l . r  iecr lad !  hqrn burlr l  (Fcaturc Gl
c.odlnS oot o( th.  upplr  t .c" ol  th.  cqr @.r lool lnt  th.  r . l l rord bid .r
(ba a.. t l rn .nd of rh.  r l t .  (Flgur€ 81. lbr ln! ,  bracl l r t r . ! ! r ,  l id
t !rr . rar l ! l  rhr l l  r lddln vlr  obtcdad rcr l tcrad rcro3i .  c ldc !r i .  r t  the
.rrrarb cnd ot (h.  aldtc.  r .  eal t  rs b. lnt  . rgor.d ro .  dlprh of rdarr l
cani lEtara in lbc l rodad t .ca of aha <ut dar lool lnt  tha aal lao.d bad.

Ll . i rad rhovcl  a! .r lnt  r i  Sl t .  t l t9 Imolvrd reotdlnt 6ur l .ca f . r-
turaa r id.rE.vat l t r8 rhd.t  unl is to rrra.a tha d.pah. id ut lnc ol  tbc
cultur. t  d.poalt .  (Flgorc 5).  5lr  .urfaca lc lrur lB (A.F),  ud I  s lnt la
huen borial  (G) vcr:  rccordcd rnd rrgpcd, l l l  rL .urt .c.  t . . tur.r  s lrc
ralr t lvcl t  dr l l .  Ind tppcrred rg bc dlaa. lbrrad l t r  no dl ic lanlbla 0t!-
r ! ro.  f l r ru.e A. rha l . r to.r .  urrored 2,17 r (N9/SS) by l .2l  r  ( fE/St| |
by. sr i . r  f5 o hi8h (?l tutc 1l) .  Fcrrurc E, th.  

-r l le.G 
l . rao.. .

r l r .urcd .ppror ls. . l t  0-8t r  In dlrxrar by l0 q hlgh. Lr ln!  otr  r t i
8round h!48 F?alurr 0 vta a dal l  goodcn cro3a (anatsctad of Eo nr lrp
t laar ot eood. Tlrc ctoi !  rr .  obeiourly nor ol  rpprcclrbl .  r t . .  bor l r
.u! ! . . red that thc r . l rnr l r r f  hrvG fuocrloh.d al  grrc urkcr l ,  f l r l t
.cEcd Grp?clr l ly l l l t l t  i .  th.  tJtha of .h.  d9or.d hs.n bu. i . l  no..d
.ar l iar .

tbi l te.r  0.5 r  .q 3h@.1 ir ta ur i ! !  (su- l  rhf l  - f l .  -2f .  rnd -2{) earf
arcrvr(ad oD rh. r ldgr-no8..  tn lddl i lgn to t . r t lng tha top of lhe r idga-
nora.  r  .cr l !6 of  s lcvrn f .O by 0.5 r .hd. l  t . r t  unl t .  (su-tz thtu -22)
e.r . rc.v. td ih.  ia lu. . (qod th!  brrr  o l  thc r id8r,  ona rrr ly hl3tor lc
pct iod op (1825. st . ta Suwry Olf lce Rcg. l t rp l lo.43?) h.d Indlcr. !d rhrr
aav?rt l  arparent habltr t lon t t tucautat sar!  onc. par.cnt 9i !hln rh. elc l-
nl ty of tha talua, thc prcla!  locat iona of th!  dtnctut le 9r!  not ln€ni
hrevrr.  l t  se6rd l i le l t  th. t  could hlr  bco buricd gndct !h.  . . lur.
ThG t.a.  f iadintr  tor . l l  14 ihw.l  onlrr  rr !  rc lr l rcd ln App.ndlr  D.
rDd thclr  loc.. lonr indicrred on f i8!r !  8.  rhi th r l .o rhor thc rpprtmr
inl .nd crtcnt of  aht cul tut . l  dcpclt  grorcnt on th. . ld l . -no.. ,  A. ro
rga dcrocin.r lons ara aval labla tr€ ona ol  rha attdal  unl t6 In thla
d.porla,  s{r- l  i r  d. .cr lb.d ln .6.  d. t . i l  b. lo.

Flaure l t .  SIT! ! t19. FeAAnB A' loct Pl t"  Vld !o S'
' (PllRI tler,'610-10rl
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SU-l  v.s lertad l rcdlr tc ly rdj .c.nt ro g€rtsra A. t | [  f lsr !  l r t  r
Grcolr terad ln su-I  rc. .ured t lva cai l l r . t . r r  thic l  rnd var caprlr .d of t
rhio ov. iburdcn ot d. .ap9. ln8 [or. . t  l l t tcr .nd oth.r  crcootol ld.a.d
ol l ln lc dcbrls!  v l thln thlr  drbr lr  er l r  .  n[bcr ol  urtnr rht l l  l r rg-
Entr.  Th. recond lry.r .  shlch .rr .nd.d l !€ ! le.  to 50 obr.  conrl . !?d
ot I  coprcrr drrL brwn looy rol l  ebich cortr lnrd lart .  ro! tr t .  ol
thl l l .  3.r lo.  l ryrrrcbrrtcr,  and r! ! ! ! ! ! .d ert . ror i  brtr l t  pabbl! .  .nd
cobbl.r .  Ar !0-38 ob..  .  rhln rrhtf  dagorlr  ond .  comlnarr l lon ol  l l rF
araqlad rf t l .  tho rgprrcoc rnaln. of  .  hlrrrh.  er!  dlrcoa!?d. A artplr
art .actad faa tb!  coGantrat lon t lc ldrd I  aldlocrrboo t8,r  daiadlnat loo
hrvlnS teo 9.ob.bl. rrng... Al, l6ll-lt4l ud lD lgxFl94O (?lltl Suplc
l lo.nC-l j l ) .  A . lnt l .  p laca ot volc.nic 81r. .  r .cd.s.a l ladl . tc l t  bala
rh. h.rrrh, . t  ( l -5O ab..  t l r ldcd a byd.r. lotsr l rd r tc d.tcnlD.t ls ot
lD 1708-f828 (Pl l l l  Soplc Xo.t tc ' t2or.  A3 50 6b..  h.rd. cap.cr r .ddl .h-
brdn clr t  lo- e. .  .ncaotrrd3 thfu lo- . t9!arcd tg bc at lal la.  su- l
Yra tanin. t .d. t  55 ob..

1\,q rc! !  lo l t r  (5t-1! .nd-?4) ea(!  dc.v!a.d l i  thr rocl  t l lcr  rrop
rhc r td8c-not.r  om crch ln l rr turrr  A .od 8. .  A. r .nr loncd l twls. l t ,
rha gl lcr or cr l lnr elrc asrp.ctcd to hr lorslbt? 8r! tr  t l t l . r . .  ptrh.pr
ur lct l  I rociatcd gl th .  lg lh-clotury ccr. t . ry .od chutch shlcb uara cl id
bt aaveral  lqcal in(orgntr to bM bcan l€rtad t tdhat!  I t  lht  r taa oa
Sit .  3319. loih rartr  y l . Id.d cul turr l  dlbr i r  t ra thr drPori t  otr  th!
. ldtc.  but n. l thGr e.r .  tound ao w.t l l t  gtdrr '

t l la r . .ul t .  oa th.  l l r l tcd t . r t log r t  Sl ta 3319 rGs. loconclut lva In
r.nr ol  dctrrr l l lu thr luf t lon oI the 311 calbt.  LGII  Inlonantt  hld
lodlc.rrd rbrr lo thc .rrlt 20th scnlltt ! ct!.ah hrd ttood rlllbtly to
rh. ec.t ot slt. 3119. Anotha. clrsrah gtr roorcd tc hta baao lGaccd
n?.s ah? .rd of the r ld! ,enotc. v lrbln lhc l -adlr ta vlc lnlct  ol  Sl : .
fJ l9.  loton!tr t r  r l ro tul t l r t td tb. t  t  hl t lor lc aort t ly 9ta onc. Ioctt td
r l thlD ah! r l la .r . . .  . l thooSh I  r t rrch and i taPact lon ol  aal ly .aPr aDd
r.cordr of !h.  . r . r  predscad no , !ch dldlncc of rhL. l t .  sPo.ad hE..
burlal  (grr tsr.  C).  tha croda goodrn crol i  ( t rovr Ir lct) .  and tha teo

hutn t€€th r tcolr .d [ !c:hr t ! . t  uni t . .  hggevat,  8.v.  c ladon!!  to tha
colcntr  of  tha Inlonlnlr .

l t .  cul t [ r . ] ,  rar lni  ancounltr .d aa 8l t .  ! f l9 . l ro , lc ldcd old(ncc
rhrr  ia !q ' ,  b.vc fuhct lonrd rr  r  hebl t r t loo. l :G. tor . lb l ,  du. l03 lhr
grchi.ror ic Fl lod. shdcl unl i t .6,  -8.  -10, rnd - l l  r l l  t l i l t t rd u. ln.
.ra br.<kl ih{. tcr rhcl l l l rh .6r lD..  f i .h bon.,  .Dd <hr.cor l i  th.  h. .r th-
l l lG fa.rurc lo SU-l  . l .o ru8,r ,ara. t [ .  r i t .  e.a u(d for t rbl t r t ion.
Altbcuth rba t ! . r  snl ! .  y l . ld.d fe r t t l fcar.  !  alni l "  volc.nlc 8lar.
t l r l .  I r  st- l  . t  1. .3t  tul3.r t .  f i lb l l .a lon.

thc ruLeurtrcc t . !aora dlscwarad tn SU-5. I  l . r t  aoaal bouldlr

Dlcl .d lo r  t iSht ot t ls ol  $t ldoln bl tr l t  cobblar and Fbbl l r  ! :  a
dcDth of c.  18 obt.  i6 rF.thlFt ol  rn ?ntgr l .  l ! . .ut t  l l  vt l  r . ln ly
ccnrrructcd ot b. . .1t  cobbl?. lnd b€<rui .  i r  l l ! r  bar l t tb lhc trouDd
r!. f tc! .  i r  rry hrvc bcra raa l iod ol  l t ruct{ra toundrt lon. !6slbl t  for
a l l tucrore . .3ql . t td ei th thr Pott ibl .  ch{r(h. t l i lh thr l l r l t .d Eosni

o! i l r t i08, conductcd thur fr t '  hdwor. i t  vould bc pr larptuour to

aonolai !  .  drt ln l tG Gomlo. lotr  comcrnlng rhr faraurr toot l lurtr lor.
lunct lotr .  lnd r tc.

Ar rot ionrd pt@iotr. l t .  rh.  c.r l ,  h lr !o. l (  par lod rp. of  rh.  projrct
at.r  lndl<rr.c thrr  thcta 9.rG |  t r&bcr ol  . rruclsr. .  lertad ln thc
alclol t t  of  Sl t .  3119. In Frt lcular.  .n 1815 . .p dcpl( tr  a l rr3r nubcr
of . i rocasrar .rd . t r lcul tsrd l l . ldr rutr@ndlnt .nd po.. lb ly otr  tha
t ldt !-noac. T.. t i t r !  dont !h.  b.rc of tha uplrrd r .crrFcnt,  h*.vrr ,

-  
l . l l rd !o pioduc. rny dlCanc. of ruch t l r tur.r .  o.  eld! trc.  of  rn,  orhl t
cul turr l  rEr ln. .  I t  rppc.! .  th. t  Sl ta 3319 lr  l l r t r lct td to thc aop of
th!  t ld lFno.c. rnd rh. tc. t t lctad Inl .nd c.rctr t  of  t t t r  cul tural  dapo. lr
l r r tba. .ul8.str  l t  l l lc l t  to h. thc Inhnd rdn.nt ol  I  onc. l t rgcr dtc
atoP thc rldt! th.r r.. aruncrt.d Dt rt. .on.lruccloD of the OR 6 L grlde
badlral l t  rdj .ccnr to thG .?dtrd . ldc.

SIll 3t2O - lhbtt.tlo DcF!13

Slt t  3120. loctrcd or t i r  north . ld.  of  Horu! Polrr  ln Surry Aror 5,
@.r loolr  an |r l . t  lgcrr id on rh! y.rr  r ldG o( gatt  Loch (Fl3urc l ) .  ?tc
Fn.t . l  r r r t  iurroundln!  ah! . l te l r  Frbrr l l t  t r r ldrnr l t l i  th.  rctu. l
r l te .rcr 6cupl. i .  tor tha torr  gr. t .  r  nr l l  q l . . r int  oh thc north frcc
of .  

- . l l  
lnol l .  8a.! .  e!r t .  .nd .o$th of Sl t .  3f lo .r .  rcr ld.nl l . l

hourl i t  lo thc l rrcdlr tr  v lc lnl ty ol  th!  s l t r  rr .  r  nEbe! ol  rbrck tnd
oulbul ldlnl .a.  Act lv l t lc.  urelatad r l th rh. coo.tnct lon ol  iha .hrck
rad gurbulldltS.. .id oEb.r ..cdt rctlvltfur. h.va proDrbly dcrtrctad ol
dltrupr.d gortlonr ol th! .lta. lllddao rtr ob.rilrd .rtor.d on rlra trourlt
rorhca and ln arodad atCra.

Sl! .  t32O Errur. .  .pprot loa. l t  t .DO .q r .  alrhough lrr  or lgiDrl
cttot rrt gtobablt lrrilr. f{tur.r prar.ot rt thc rlta Inclsdcd turfucc
rlddto .od t!tl,trct.. rnd ilc r!!tanr. ol .to!a erll. ll. aton! e.Il r.c-
l lotrr  rr .  bul l r  Inlo tba rrrs rrd ra.a . ldaa ot : l t .  l t rol l .  th.  . lct lotrr
do rct  applrr  tg !a t t ruc:urr loul i t t lonai th. t  g,  brvr lurct loncd at
rctr lnht er l l r .

Ehov. l  t r . t lot  ra St lr  t l20 rdc. lcd rwcr. I . rG..  ol  bs. l .d l t r t rcr
cul ts i l l  d lpor lr .  El lht  rhwrl  uolrr  (gU-!9 rhsu -66, p.@ldrd r tr !  bI l .
lor dct lhln!  rbc rptrqt l r tG lbl t r  ol  Sl ta 3120. rha i t r t  t lndlnga tor
thcr!  r twal onl ! .  .aa rEsl l t ld ln App.rdL D. rnd rh. l r  loc.t lona lndl-
crt ld os 8l8ura t .  ehlch r l ro drd. rh!  rrr lDrcd utGnc ol  rhe culr l rr l
dapoal!  p.crcrt .

llc thwcl ttrtlng Indlcrlld thi rub.utfrc! conllgorr:loo gt Slr. fl20
30 Da ralatleclt uDlfor. lbdrl tartr coa.I.aanrly .nccutrrrd rn A-
horllon (on!|ltrln! .D opp.r .lddco dcpodt ccprfu.d ol lrsg" rounas o[
rh!! l  I r | ( '  

- . l ler 
&@t. of chrrco. l .  , .h.  l l r tscr. . lcd rGl.  boni. .nd

rt l l l rct !  (bo.h pr.hlrror ls .nC hl . tor lc r t tcr l .  ln a.r t  !nl ! ,  rhe A-
borl lon rera.d on top ol  .  v l l l - r t l l incd .ubrol l  ch.r .ctcr l r t lcr l ly oplrnd
Dlr l t  in qrpe. t i l .  .ubrol l ,  e. .  louDd io bG co.. l . tGnt l t  ddold of
culCurr l  r i ! inr.

I I - lt - l r .  . l ' - l
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cultural  rar in!  oh the .urt .c!  et  Sl lc 1320 ycra r l t l l r r  to thr r [ r l r
obr.w.d ln thr .hd.t  unl t . - .  t . !Ja 

-@a! 
ol  6at l  Dt. . l r l  e.r  ptcr.n!

6 opcn crtorcd .r . . rr  .nd rutt .c.  cral(acta eat" gcoart l l t  tcarc!.  0l  tha
rurfrcc l r l l t .ct .  col leqi .d,  .  r ta lnd ldl  f rr l icn! ol  I  c lry plpe tourd
ntr.  lht  c€ot lr  ot  rh.  . lac l .  Dora^r l . l l t  ! r9or!$r.  l t !  at l l  . l r !  ol  tha
frrglant prrclcdcr drt ln l  Jr prci&tt ,  bsr thr l rat .nt  i .ob.bl t  d.r .r .o
tha .rr l t  hal t  ct  thc l9th Gah.u.t .

Clvan t t .  lDforut lor prdldad bt thc D.cr.ot. lN.at l l r t lon. la.  l r  not
?or. lblr  .o d. i i  Slrr  t l2o pi .c l .dy- f t .  l rat  th. t  to arEl l .ctr  ecrc
r.c@c..d . t  thc . l ta Ind blr tor lc rr t l l lcat ecrc lcnlral l t  .b. !nt  p!rh.p.
rrppoa..  .  l . r .  prchl . tor lc/crr ly hlr tot lc Fr lod ccu9.t lon. & .&.
tr . ! r .ot  .cd?rad tr8 SU-59 r l ro ruppolt .  a prahltro! lc.gr.  rr  dg tha
vrai f l3 9rahi. :or lc tr t l lacE .rar6d ! t  tocr l  lo lonrntt  !o b.va bctn
r.qdarcd t !6 th.  tanlrr l  . !Gr ol  thr r l t r .  ln Contrr t .  tb!  c lat  plp!
f taSt lnt  l r  obvlaalt  ?ar l t  hlrror lc,  th.  urt l  r l t r .n!r  rr .  probrUl ' '  h lr '
roilc. .hC an l&!5 xg ot L.rl llr.bo. lddl..tc. contipoarqt Gcupttloo on
l lera.r  lo lnt .  t turr  t lE ?eldlnca l4dlrr ta.  :yo r fuo l rarcr lor rh.  r l t . ' - r
l . t r ( l )  pr.bt .ror lc fr{  .nd .n arr ly hlaro. lc l r - . .  l t r  Int . t r l ry ol  .nd
lhi  r t r . r l8rrphlc. .pa.. t lon ol  thle:yo t lE trart .  r i l lo to bc door
. t . r tad bt .ddlr ioul  vor l ;  hccvcr,  on thc b.r i .  .ot  ah. pr! .Gnt aldrncrr
l r  rstd r !-  ahrr g.rbrEt .  t r&r l l lcor l  c.sprt lon l .  lndlc.rcd.

srrr tr2l - g!!!|t!_or_Ei94!

L4.trd In Ewqf Artr  2 ( .r !  l lSsr!  l l ) .  Sl :c l32l  uI  dl . .dcr.d
durlnl  ih.  r .ndc brcl f te tr .nch r. . t lFi .  l t .  b lctho! tsanch Inl t t r l l ,
. rpor"d |  .ubrtr tral . l  r lddra dapoalt ,  Oncr thc dcporlr  gr ra. i t l .d.
arcavtt lon r l th cha urcth* cont lnlcd lo osrha to del lnrt le lhr crtant of
ahc drpo. lr .  E.r .d o th!  tcr lct  ol  alr  br lhoc :rucbar dul In ah. i l ta
rr [  ( lT-2-]  rhlu -28t.  th.  rubrul frc.  drpodt l  vrro l rr i r . r .d rg tc lr l .a an
rra..pptor lut . I r  4t0 tq r  ( l l lurc lEl ,  ln thr ?loclrr  of  qcryrt lon, .
poarlbl !  r ton. e. l l  3 lct lon rrr l  r  h6rh burl . l  e l . .  toord. B.Dd rnd b.clho.
crcwrr lon r lnls l l t  sprndrd thc . tar t ro{nd thGlG f . t tur l r  ro .r  rc . ! rer.
brt tar th?lr  lntcjr i ty . rd Mtsrc. s l t .  ! !21 u..  fd.d to b. a burlcd hrbl-
ral loh ai ! !  y lrh . !  laa.3 wo rtrat t i r lphlc ! i lponlnlar at$ctuft l  r tar lns.
tubausaac? t" ! tsrct .  at  l t$t  onc harr bu!1.1. port .blc tr t l factr .  and
tr l r . l t  ahsndrnt 

- lddcn 
.6alnr.

t t r  t rrrr ln In rh. grn.r . l  v l . ln l t t  ol  th.  s l t !  1121. Btplcr l  ol  rbr
lpFr v. l lcy .cp.nt.  l .  ccpr l . .d of rbr lpt  uglrnd arrSlnr yhlch boutrd .
lcvat f logdplr inS thlou!,h rh. t lood pl . In nnr dcr9l7 .r t r .nch.d t lonoul l l l i
Ear.r  l r . .  $ lurc l l ) .  lb.  a.aralo r taslalc F th.  dt .  l r .  r . tcar ly
corl€d a!8.rs.nc f lq ld.  f t r  . l t .  l r  tocndad m rhc norrh by r tc lp bluffr  ot
rha upl.rd pl . lD. on th.  routb bt .  rr .e ld. l  aloodpl. l !  ehl .h .r t rnd-
.draal huDd.ld r t tetr  !o Honoul l r l l  Srtr [ r  .od on ths . ! . t  rnd e.r t  br t la
l . r . l  vr l l l t  t loodplr ln.  Jhich atgradr t lor i  thr 

-rr8lnt  
of  r i r  vr l t l t  rnd

Brrdut l t  r lop..  c. .prrd terrd. the t@.r vt l l l t  r .ct lon ol  thc proj .ct
! raa.
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no.t  of  Sl tr  33l l  { . .  bur lcd !ao.. lh.  thlc l  dcrburdGn gt rR.or ly
d.Doalt ld r l l@iE .nd col lwja. t l r l t  wttburr lcn err l .d In rhiclncr i
.crolr  rhr- l l ( . r  r .oglng tr{  1.0 ro t . j  r  Cccpt thu. ,  dGrr l tc thr  o?l i ro
?lPoiutr  ol  thr r l te rurf .c.  de !o r !c.nt.  plalo! .  @ rr i l t rctr  dl iccr ly
r. l . t .d ro rhc cul lurr l  dcpo. lr .  . r  r t rc r trc nr i  rcrcd on thr lurfrcc.
f lddr l .  tDtf t  t ta prct lD! on t tc rsrf tct  a r . lat ivety .bundfnt a<rlaci  of

: : : r l l  
h l , rrcr lc .r ! t t rct .-prob.bl t  t ra 

-r l t  
r ! ! r l6antr rhlch ecuplGd

:: :  :" . { l : . :  
l rcr .ad rhr per lphlr tG. ot t l rc rdJrcrnt uplrnd or3tu durtnj

rr .  r . rc l9_.h ed .rr t t  20!h cad.!r l . r .  t tc td pr. i l r tor lc r t t l i rctr  founi
4 .hc rurtrcr oI  GhG r l ta rra. rry htva dcr lvci  t rc thr burfud cul tur. l
d lpot l t . !  thcrr rG..  lodlcer lou tbrr  Fldln!  b.d . lotsl l ,  d l . turbcd rt
l . r r t  on. nr l l  arc!  oa tba dapot l t r .

.  -  
1lr .  tot l  rrr . . r t t t .pht ot  6t t .  l l2t  l r  rrd! . !  crpttr  ( t t lur" 19).

Larar I .  a ahlcl  r .n!1. ol  c-p.ct  rcddi.h-br6 ctrr , '  corrr  thc r l tc
a-t lctaly.  f t t  lppor port lon ot rhl .  . rDt lc hrr  bcco'r t t rrcd b csl t lvr-
t lon rDd pld-1n8. f t . -  l f far port loo. hdd.r.  l r  &.t1,  Intret.  i rycr t  l r
prob.b!y er3l t  d!r lv.d l .c 3h. glaloutt  Ent loEd o'r lnduccd rol i  t r rnr_
pqrtrr loo cf lort  eblch oacurrcd In thr ar l r i la RrD!!  dur lnS rha lrra 19rh
c.nr$rt t  chi  io l l  l r  th.r l torr  o l  tecnt col lwlal .n{  r i lwlr l  or l t ln,
E:catclnt  tb!  fd gr ldalrrnt l t f  h lr tor lc .r : l f rctr  .G(@tr!d ,ra l l ,  thG
tayqr tppa.rr  tg b. cul turt l ly . t . r l l t .

L.y"a l l  err  r  rhln cul tutr l  d?po. lr  ol  v?r,  d.r l  i r ! ,  chy lo- rhich
conr. ln.d v.r l rbl .  DoDra ol  ch.rco. l ,  r th.  booc, rhel l .  i l rei [c lcd rcl .
and .r t l f .cta.  Dl.ccrnlbl .  ei thln thc l r tcr sra fralutet yhtth intndad
into at!  l l rer t !a unddlyln8 .oi l  l r r ! rr .

Lry.r  t t t  v la I  cqptct . t . r i l .  r .ddt .h-btdn clq,  n l r r t ,  tdrot lcr l  ln
.ppr.-3rnc. .ad caporltlos to thr lndirr!.b€d gorrlo ol L.r.t l. Lryer ttt
Prob. l l r t  or l t lhrred .  u. t  alr l l r r  to L.r !r  I .

L. t ' . - r  tV. .  cul turr l  d.?o. i r  v. . ,  r i . l l rs to tha Layar n d?lo. l ! .
*cu! t  l r  aarrr lct ld r !cr !  of  rhG !1r. .  Lr t f .s.w l .  colr l r rd ol  i  d. . l
t rcyl .b-bre. toE rol l  el .h .  htSh o.8.r tc (on!!nr,  I t  io lrr lor ur l rblc
. .ountr et  rhr l l .  boni.  charcorl .  rrh.  f l recrrclcd .ocl ,  .nd . . r l f .ct . .

-  
Lrtar V l r  I  crablt .  r t ! .11..  ! . r l '  l iShr 8.,  r l l t -ct .y d.po. ir .  At

.h. .pt" . .na l lvGl-^ot l t r ra.r l t . r loFylthoua drr i l t id ctratcrt  tnd phr. lcr l

.nr l t . . . .  l l  l .  d l l t tcul i  ro dar.dlnc ah. p€dotanlc ort t in of rhi . l rycr,
t t i  

-  
l .y.r  t .  pr.r ib l t  th!  rcr l l t  ot  por i-dclor l t loor i  l lwlat lon rnd

la!<hl18. rhd otural  acctnlat lon ol  c. lc lo crrblarrc.

Lry.r  Vl  l r  cctr l&d o( bl lb lr .or.ol ldat.d.  vcry otd i ld r .arh.rcd
dtrl hrdo cltt dlpoalrr, Layri Vt aat raprc.aor ,6Drnt, oa arrar.
rc.rrc. . .  l .c lhoa qc.vr l lon er.  t ln lnrt ld r i th ln l rycr VI ! t  .  ur l rs
3.5 a beld .s. l .cr .

Trrnch r i r t ln!  rd. . t .d ei  thln r tr . r l t t .phlc B.ct lon. r  yr. l . i t '  ot
.ub.urf .cc l ! . turaa-.  horn burir l ,  t . r ih Fl t . ,  f l r rpl ! i ,  go.. lb lc ; . rrh
danar pott  hol l r ,  aah l !nac..-  c larao. l  concantrr t lonr.  r  porr lbtc l lv log
l loor.  .hd. oab?r of oah.r pl t r  ol  ind.r .nlnrrc funct lol ,  t t r  rrJor l t |
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I . J I __t t-._-t L__t r-'' I l---l i*-l r-t i_-l L: r i*_-r a:t t:l =t 
-t50 -r

ol aha .ub.s. l .c.  lartur. .  rDFrr ao or l8i i la.  l t r  Lrt . .  t t  .nd Intrud? Into
htrr ltl .trd/or lV. A crsda .ts. rlijnont-poirlbly r nll &calol--
orlcotld routhly ?rrtat.t u.r ancrurctrd .t tha r..tGrilg.t .nd ot !T-2t.

- l r t . rptGrlDl 
thr d.porl t loBl birrort  rnd d?y?teFua ol  Slr t  J l l l  t ra

tval labl !  agldtnla l r  rc*htt  conJcctort t .  l l *a*,  l r  tppa.t .  th. t  lhrc
rrJor e.nr.  rrc raprcr.or.d ln rhc.ar.r l t r rDhlc rcl l  proi i l r  ol  thc dt! .
I tc l l  ocotr (rcr lcr l  rrr  dc.cl lb.d bcla. 

-  -

.  Scr lr t  I .  kyrrr  I  rnd t l l  r . t rc. lnc rhG lrroar drDorl t lo[ l  rcrh.,
rhl t  . t r  Frod$rr ot  Erurr l  rnd qn-lrduc.d rror loo. l t l i  e.odon h.r  b.?n
dlrcs.. .d ln d.tr l l  ln rha .r t lhr proj .ct  ArGJ Dcrcr lpt lol  tccttor.  t f i r
. rodrd/rr . t r tporr.d .ol l r  f ra rhc upl ind i loFr hdc.drol tc ld- l r l rg
val l r t  t rct lqr of  fbG prgjaci  rr?.  elrh . l lwlo .nd col lwlrr .  thc .r t .nt
to rhlch. .oll. hrci bocr rj3rrdd l. d.pcnd.n3 ugoD th! rloF .od ,rrdl.trtor .n. tillvtdql .!c.r, fa ltgcr v.ll.l' .CFaDr. of thr projaca rr?r.
th.ra Slrc 3311 l .  lq.r .d.  .drotra.  ro l l r . r .1.5 to Z.O larGrr lo
thlclnl t r .  dlpandln! o.  ahr .r t rn!  th.  l rndrc.pr hI b: ln cul trrr l ly
rodl  l l .d.

-  
S.r l t r  I I -  S.t l . .  t t  lDctsda. L.rcr.  t t  .nd w. ul lcb re9t.r .nt  Fr lod.

oa. la.  ecutrr lon. t r t€i .  t I  r .d w.r.  cdtu. l  d.podtt .  t r  | .  co[only
arauld- th!t_ .qch dcpo.it, rn Dtlurltt ccporcd oi ort.nlc tcrldu. .nd
culauaal . r t l t lct t  ehlch brva tcccularrd oo a .urtaca; ib la la ua$t. I ,  Grsa
of l - lor l -ron . lddan d.po. l t r ,  rhlch nont l ly cotr tr ln e.r ly orgrnlc c-onrt i -
rorntt  rhlch only tccuulr t t  on .  l |odtcrp. .urf .cG. Ss-b.ur lrc.  cul tur. l
hor lr-oor,  hwrvcr.  cuch . .  L. trr .  t t  .nd w rt  Sl t .  3!21, i ry b. cdp. lr ld
ot rlrtls.r oI st?rl.k. For a[pta. t|l!r? fu dlrt r..;on to bltlava
ah.t  Sarl . .  t  pr*clrcr dld .ot  . rog durlnt  9lr todr o! '  qcucrt lo rs gl tc
l lz l .  l l ru culrrr . l  l . t . r .  l l  rnd tv oa Etta t l l l  .sa c-;r l r .d of bolh
cr l tcral l  d.po. l r ion .nd i l tu. . l / r .n- ihds..d . t lwlr l  rnd cir l twlr l  dcpo-
. i t lotr ,

_ l i  bI  b"!o r lglartcd . . t l lar !hr!  cuttu?.!  .ct iv lal . .  b. .r  dlrcct ly d
tha rata of Sarlc.  t  dapoalt loFan iorrclc lo rct lgl t t  tould lod to eo
IDCsartG ln drgotltron. tl csch |t ttc cfr, ttrGo thrr" rloutrl bc rrur-
rble chrogcr In th. dcporlclon !.!G tlrrouthour !i. v.ll.y l.nd.crp. rhrouah
t14. Chrlco. l  auplcr rrcf l rrad l rc Lrrrr t  t I  !d IV h.vr lndlr8oot r tdlo-

! ! ! !gt  lgr dctrnlmrlon rnr lyr l t .  Leyr;  tV ylr ldrd |  ( . l lDr. i .d rrnlr  ot
l !  5ta-8$, bt.r  I I  t latd.d I  cr l lbror.d r .nl .  ol  t l rb?! . lD l l2t- t lJa or
f l90-t64O. fh$a d.rct  caD .Gpa ro chronotoglcrt  l r rctcrr .  , rdldlnt
Indlcrt lonr o, thc r . tc.  . r  rhlch L.t . rr  t  rnd t t l  .cccut. . .d,  Ui lol  rr i
d. trr .  r . |d-rrecln3 th.r  th.  r .dlc. .boD . t ! r . .a co.s.<r,  rh.  L.rar I l !
d.porlrr .  ehlch .rr  c,  20 o rhlsl ,  rccqulrrrd elrhin ! . t l . r tcd pci lodr of
cl th.r  620 or &5 yctrr .  f ta r trc p.t lod Involvcd.ry tctur l ly tc lon3er
. incc tha contanta ol  Lryer l l  auggatt  rhat aha t tdl*r tbcn dttar uy bc io
crr ly.  Lrycr I l  problbl t  drtr t  !o r i? e.r l ! '  l9tb G.nt!r t .  t f  Lryci  l t  docr
dt( .  to th.  Gr. l ,  l9rh cantrqfr  thl .  rrnr Lrycr I  h. .  b.aD fon.d lo tart
rh.n 20O ,..t.t tr.t l.t.r I rca.urc. 40-50 o rllcl. fhla rutleat. I drrr-
t ic Incrorc l t r  lhc rr te of dapo. l t lon durlr !  fon.r ion of Lry. .  t .  ehlch In
tuo rat l lcta a dtral lc Incraae In cul turt l  act lv l t ' ,  l t  l r  rddbrt  con-
Jactsrr l .  but l r  ut  bc rh.a S.r i . r  I  ?toclr . .a ar!  rhr dl lcct  r . rul t  ot
hs.n.qt ! l6.nt  of  .hG l . l rndr.  and thci !  r r r to ot  In( tcrrc t .  In dl lact

,2?-t02887

groPortl6 ro rrPanrlon ot
cl{rlo1. .rd hade.rlnl.

cslrural  rct l ! l t l4 .uch . t  borr ln! .  l .nJ

t l r l r r  l t l .  Slr la!  I l l  Inclsdrr Llrrra V rnd VI3 a| | ! tc l r rGn trr
lnt . r r ra lnt  b.c.o. .  L.y.r  V f r  l . .chrd{hlch uL.r  lor .8r . . t  d. . l  of
.p.colr t lon cooctrnlng th.  or lSln ol  tbr l r ta.r  rnd l t r  rr la l lonrhlp !o thc
culturd ur rod rodlllcrtloo gl ah. l-.di.:r ltndrc.pr. L.t.rt I .nd Vl
lsa ptobrbl t  r . t  old.  C..dEl rstrdat loD In lFl t ln!  t . rrr tn.rdnd Otho
brr brto ccqrr lng tor r  conrldalabl.  pcr lod ol  alc-rccal! . . t .d.  .nd r t
i l t . r  r l t t rdcd. br teclonlecrurtd .Dd rurt . t lc ch.nlcr In . . r  le! I .  I i  l .
not lnqn prelrr ly yhcn L.y.rr  V and Vl v.rr  d.poslt ld i  hdw.r.  & gl lg
rcrtbrr lot .nd r f ,e d{aloFanr ol  dl t t lnct hor leonr ruggrt t  GonJld!. .bl t
t ln drpth rrr  rrqulrrd for dcporlr lon ot r la l r t . rr .  lo t lh yc.rhc. lD8

rlo ro88,..r. thrt th. lstful ol thatc l.y.rr tt Sctlra I dcnt! e..
acParallgalt rac!trt,

ldrrrllrtlon ol uppcr vallatr .r!r.ntt Drf ratrt ol b.clhoc tlcnah?r
rdarlcd tbat Gqtr l t r .d vrr lcd rnd sal l -paarrNcd . !bru3hc!t .  l l l ih ln rh.
rcFrtr l r  varG tr t lacrrd dlrcrcla chrnger of prtsscrtar I  topoSrrpi t  dar
r l rort  dLtrxrrr  1.e..  tbaF l .  ruch heriaontat a.r l r t loo lh th.
gse3..la. I l.ndtca?.. lh. prtsEcrl.r I ttrd.opc probrblt ra. tha
orl t lod lat td .ut fac. up6 lhlcb Sl. .  t32l  dacloprd. ly corrclr t io3
prFsarl ! .  I  rol l  d.po. l r .  t rc r lhrs. l rca tcrtr  r !  gl3.  131! ei th
lnloi l t lon dlr lv ld fr i l  b.clrho. t rcnchlnl  ln rdJrc.nt upp?r v. l l !y
. !Ftntr .  l t  $oult l  l .  porr lblr  to bloadlt  !*oi . l toct thr o! l8, loI
r tDcrr.nca ol  rh.  l lonool lul l  Cslch p. lor ro S.r lar I  dlpoi l t lon.

seth ol slr. 3!21-onlt .llti3ly lctr ilro l0O .ctlrt drt' t.clhoa
tranchlo! r .ve! la{ t r . ! . th S.rh. I  lat l r .  lc lndcr loi  d.po. l t r . . telr tcd
t l th I  ton.r  r t raD clr .orcl  ( . .G dcrcr ipt lon ol  Ar"r  2 lT-t .  ApDcndit  8),
I tatr  d. lot l t r  Drobtbly aaprt .ant rn r .r l icr  Ronoul ls l l  s i t . !  chrnn. l  qul t .
dl l lcrcnr fr-  lhr prctant on!.  Th! dlpor l t r  rr !  cbpri tad of lo. tGd . ! ! !o
bouldrrr .  cobbl.r .  p!bbl. . .  rnd rrodi l l : tb ln th!  yrt  ol  lhegrr l rad
. l lwl [  v.r  p! . .4n!.  ch.r .caa. l .3lc.  ot  t ta .ol l  ptoal la ot !h" dcpot l t .
rutart  :bG t la ol  tha forar r t tc- chrnnal ura vert  tct l la lnd dynrlc.
Itt tooar atrcE channcl eaa Erotrblt brotdaa and rltalteer than ahG
pr..r i t  otrr t  At t l rat  of  at t .ndd r. In tal l ,  l t  prob.bl , ,  d.r f ldcd l l r
brtrlr.

gl th thi  csamaroa ol  6cr la,  I  aror lor rnd dcpoal t lotr .  th!  tonlr
rtlar c|||d.l lrdouttadlt ondartot 3on.ldarabk chao8al lt btcae rllt-
l .dco .nd l t .  couraa .r  c lEa etr  prot.Ll ,  br. ld.d. Aft . r  tha rrr lv.
. l l t rdt t lon cr l r .d l !  thr.rr l t  ,Oth cotury. thr. l l t  lord in tha 8t. . . r
dropFd corr ldarrbly. .nd thr r ! r .E b.8ao to !d.r t  b.cl  to l r .  or l8lnt l
canl l turattoD. Unl l ta r la prFs.r l ta I  arre[.  hedrr.  lhr r l tct  bacrt?
roi t .nt i ld--k cu! dd! rrpldl t  Into rhc qrar l . tana Srr icr I  c lrye rnd
t l laa. onca aha .ara rcalr .rn!  prc-sar lat  I  aarao daPoalt .  of  b. tr l r
boddrrt. cobbl.r and prbbl.r eGs. rrco!6c.tad. ddtscuttint (q.r.d or
.ld!d a6aldr.rblt. At pr...nt. f,onfflloll 5tr.r. rlrcr! lt tles thtooSh
th. ld.r  rr l l . t  .atr .nt .  l .  probrbl t  r l i t l . r  to rhr i  thc uPper vr l la,
. . t tctr !  cou..G lool .d l t la dul ln8 t l r r  st t l . r  t  r t . t . '
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hlap of  Honor l i  u ' l  i  Ttro I  an4

Evvn OAHU / t7t

$ ' t r ;  . r1.  o.m ousz ana r  gwrt jToe

FtoutE 20, ,orfrol, oF ||ottlrrar )rra t^t tt Stat! tt tyat oFftcc /,Fo, t lt ro,rro,
sxo'Jtxo Locafrot oF tutrEo Frs{loto Isttg ttztt tN tcArtro ,orttox op
SUrVEt AtE^ a.

rh" hor lronr. l  vrr l . r lon obrldd jn prc-6cr lcr I  daposlt .  Ie. tcd
b.wrrD slr .  3J2l rnd th.  b.clbo" r !cnr i . .  3o!rh of Et i ;  3!21 l rn b.
crglr ln.d ln rerrt  ol  topogr.pblc dl t f t .ctrc i l  e lrhln lhr bcl l td l thdrcapr.
l r  Rrl ion.d !bwt.  th!  rar lnt  of  I  lontr  r t rcu coslrc yr.  pratcat In thr
b.. lhe rr .ncirr .  Thc tact th! !  ssctr  rcslnr ar.  t ! | tn:  ic SIG !121.
cqpl.d vlrh eh.t  l .  ln i ln rbour th!  Slr lGr l t l  dapoalto.  IndlcrtGr thr!  rhc
.rar of .Sl ta 3!Zt err  probrbl t  r  p.a{s.nt r t raE aarlacr rhlch par. l l . t .d
tha r . l lc . r .cr (outra. l l le r t t r l  t r t rrc!  rry hrvc bcca ol  pic ir tecle
or l8lD. S.r- l .v! l  t locrqr lonr @.r qr.ndcat gci lodr ot t l [  htv.  grob.bl t l
baan r€coprtrl.al tt . cooSlnsl ddtsc(Grlnt inrl rl3tadlnj of vrliqr rwi
Ircc.. thlr .s3tutr rbt rbr tcrr.ce on *ich Sttii!2| li lcrtc{. 

-rlrou3lr

ll 
-y 

b!v-. D.Gn_lorud lont Datoro ahc 5.slar tI ecuiraioo ot thc rlti.
rat ba 3colollcaltt racrnt. lha tarr.ca rtro 0r nrcbrbly alcb aorc attan-
t lv".  bl for" Grot loo .od atrc[  Gt lv lry gr lor to Sir lcr i  bur lr t  rnd rggrr-
rLt loo r .doccd l t  rcehrt .  to. t tc lc ro dl .cdat thc lntcrt tct  bcicco
tht rtr.- ch.nn.l .nd rcrrrc! p.@.d r@ tls-cont[lntt lt ldoleGd
lrcrvt t iot  I  t r€hch . l .orr  l0O r. ! . r .  long !y rro ro thrcc rci l re dccp.

slll f,Jll - lu.tcd tl.!-F0d

_. 
LT_.-r-rd In rhG ldar vt l lcy rcgrcnt ot  rhc Arojra! r ! {  (r . r  Flgutc l5l .

s lcc 3:22 vrr  prwlor ly l t rqn tro hir lor lc de[antat{on, Ind brrcd on
v!8e_:at io$l  chari ta Ind tat l r lnr ear !a. l l t  d la(amtblc on . l r ld photc
Ir .phr.  lh.  . l ra coD.l t rr  ot  thr bur lrd r . .dnra ot uhtt  e.r  on<r r tr  ogca
t i thpmd ( l l  juro 20).  t t le pood lr  ne c@.rcd bf a thla snl tc ot . t twl6
$ ,hol . i  l t  I r  ps[ lnt l t  lGncrd ln .Dd hr.  bratr  l rcd . .  c$!1. pr. tur! .
lhr bsr icd pond l .  c lc.r t t  dlac.tDlblc .r  .  lo rpoi  lo atG trrrr ln.  Sou.h
and e.Bt ol rlE pond .r. thc ld-tylnt ti.ld. ehr.h ch.r.ct.rlzc th. lftr
vr l lcy ergrcot.  l tcrr  tk ldr l la otr l t  . l l !hrt ,  rbee t l t .  a lcvrt lon ot gt tc
3122: thur.  l i la rhc . l rc.  rha t i . ldr r t r  gcoirr l ly rct  rnd rurccprlbl .  ao
l loodtng, l iorrh ot Sl lG ! !22 l r  t t rc cdg,c ot t t rc uplrnd pbln. ' rhtch l r
atp.r . tcd tra rh. t l l r  by I  otrrc r tr iD of l rnC-f i l l :hr i  coort l tutro r
poat loh of a lar lG tut€obl le.alerSe yrrd. To tha errt  rnd nortb.r . t .  rha
. l t .  i r  bouDdld b'  r  otre obrnlcc.r  thrr  , .p!rrr . r  Sl tO 3! i2 tra Slt !
3!2t,  cn unurrd tr t  . t l l l  opln hlr tor lc per lod l fuhpond. f to abrnhcnr
.r .ndr 

-rplror lusr l l  
l .O rcG.r .boec lhr .ur!ondln!,  l .ndtrap. . , td i r

t rat lnt ly ecuplcd by I  Mrrd pr lvarc ro.d.rrocl . r rd ul th r [ .  lor-obl I .
rr lva$ yxd^ Port lon. ot  thr Ebrot*t t  rr t  aonatroclGd ol  , .cant l r rd
r t l t .

Staa 3l?2 l .  drpl . tad on rocr. t  hlr to. lc r .p| ,  th" . . rn!at rr .  r .yar. t
. .pE In the S!.rc SudG, ol t lce r . .ul t lnt  l .o |  ! . t lcr  ot  t0r3 t@.rEmtl .nd .ar. t . .  Aa or l lcr  l62t 

-p 
&pict .  r  mbrr ot  . f rkul tr ; l  t i . ld.

elthln rh. proJGct .raa n!.r th. .ho.. of 9!.. Lo.h. bu! ;o fi.hpond.. th.
aarl iaar er lat?o .afa.aoc.r ro tba dtt  erc rocrt l  LC ctalr  dr lcr lpt loor.
Slac l lz l  i .  r . t . r ! .d ao lo .Ncrr l  bdni l r ,  datcr lpt ioos ! t  i l lholr  !ond.
le. ! .d in rh. olr t r lcr  ot  t l iu l .a (rG. t i . t lnS rr  lod ot App..dlr  A ,or
Intoi l r loo .bqt LCA t6l l r  l (uhaui rnd LCJ 754i faunrhi) .  l t ra pond i t$l f
l r  _lc. i€d_ l ,  LC t l2l6.  I  h! t !  t t .cr  of  l : t ,?GO rclrr  d.rd.d ro rh. hlSh-
rrnl lsB chl. t .3r h.  l (c l iuonohl.

Jco l .  :?t i
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C@cfdtDt suN.t  8.8l . t rrrd | laF t lo.  630. lc. ! l to l t  of  l le. i l  (S.r t .
sury.t  ol t l .c) .  pswld?3 t  v"r t  dr: . i l rd i l lu. trr t lon cl  Sl tr  3322, on tbi t
l8t8 ! tp.  thc l i rhpond rgpcrrr  & |  rccrro3l. .  l l r rcc r ldcr of th!  r .ctrnSlr
rra bordcrcd br..a6a obart-n!.. atrd cnc a{da l. bo.d.rcd !t tba .lopa ot
.n upl.Dd c.crrF.nr. lhc Gr.t ab.nbcna l. stdn bosdlrln!, ll.r! LGh ,nd
.n aprDr. ol  lonogl lul l  Str ! !  dcl tr  Dd l t r t r .  l t l .  . . r t . ln r . l l .  ehich
nd , ,1.a brr lad bald rhc rurfrco. l r tcr c6prl .cd t i .  e.at.rr  e. l l  of  gl tc

3121' r  ru!rcqurnt hlr tor lc acr lor!  l l rhgood lsrrad dJrcrnt to rnd crr tvrrd
ot Stt .  1322. t tc l6t8 {p , l ro chwr prccl{  dlra. loor ao. Sl t .  3322.
Itc Gtrt vrtl of thc llrb pord rrarqrcr c. 200 errtr lo lrotth. lh. vc.r
ral l .  t .s ln8 l t r l . . td,  E..ur.r  l5O . .rrrr  In lcol thr .nd th.  rocr l  ur l l .
bordtr lnN, l lon@llul l  8trcE. r . l rurca.106 r. !ar.  l l  lcnl th.  l t t .  north urt l '
to[cd ! t  rh. t  err  probrbl ,  th!  or i l lnr l  rholr l l t rG ot lart  Loch (th!  thorts
l ln€ pr lor to th.  coi l tncl lon ot thr l l rh gondl . .uq!r  122 r. tcr. .  l ta
orlatnrl dcgth gt tb! fl.b poad lr onlnon. !c! baird on ahc roar.l b.clho!
tr .mh!. .  l t  r . r  probrbl t  l t r r  rhln 2.o.. t . r .

By 1920. Sitr  f t2,  h.d.tprr .nt ly b".n cov.rcd vl th r l l .  rod htC dl .-
rppc. l rd.  An uorl t l r tcrcd 1928 orp in ahc 8a.r.  suf lat  Ol l lc.  ( 'Holoul ls l l
Trro Lrndt shelnt Kulcrn[ orocd b] Dorl l r  t  co..  Ltd..  let .  oahsr) doc.
mt .hd Slt .  3322, only rh! l . ter s l t .  !323 lr  .hdn. on tbc prdlcur l t
r.fcrancad t878 rat. tla aosth of lloroolllll Str.r rra .hdD l*atad onlt I
t r  E:!r3 tra thr roth vdl  ol  st t .3l2l4r ich plrcrr  31t.3122 vl thl t
thc rct lvc d!tr .  ot  thr ar! . r .  Dorlnt  tha rr .6nd b. l t  ol  rh.  l9th c.nturt .
eh.n tha t l rhpond vta br lng urrd. Honoul lul l  gtr . . r  probrbl t  . . rr lad I  dch
bl8h.r l i l t  lo.d thah ra Drcrcnt.  nr.  hl lh r l l r  !ard'  cablnad ei th .c.-
.on. l  l loodlnt oa thc.!r . r .  t robrbl t  contr ibuted !c ih!  v.qr r .ptd l l l l iDt
ol thG d.lt.. .nd :hoa rh. fl.bpond.

l i r .a brcl ioa t lcnche. r .r .  crc.vrt ld vl lhh sl ! .  31?2. l ta rrar ol  thr
trGnlh.r  vrr  . r ! ro! l t  rol t  tod elr  rnd <ru3cd rdalc problar vlrh eql l lnt
thr h.rvy uchinlry.  Clound condlt lonr r l to hsp.tat l  ah. lwart lSrr lon. to

tcn.rr l t  thc { turr icd. l inegrr lnrd aol la h thc t tanchca often ccl t tpacd.
.nd e.rar.  r .eul i l r3 frc e hl tr t  v. t . i  t .b l . .  f l l l td th.  c. . f th. t .  gt tort t

!o rcchanl cat l t  pEp tha gttar oot f  r l lcd bacrura 3br taMi ot t r@n, vrtar
err vtry hI!h.  .nd b.clu6! ldc! ln8 (ha Yttcr t rDla l lndar.d lhc l ralch
erl la avon lorD rurcaDtlbl t  !o col l lpsa,

D.rpl tc coodlr lonr.  ,  currory l t r .Dcct ioo of t ro t t . .ch ?tot l l . .  t . ,  sd!
and r erlaa ot rolt r[plaa er.a :atao. lt-8 elr arcNtttd to a dtPth o,
rDp.or lstaly 20o aba. Duc to col l rp.a ot t t"  er l l .  tnd tha hl th errcr
locl  ln thc trcnchr only thG ! !pcr l2o q could bG dcrcr ibtd in dct l i l  ( ! .a
Fl3urc t6l .  l t t  uppcr 60 o of th!  t r .nch ton. l r l rd ol  t ! r l .c.  hqu..nd
thc $.a raddlrh-brm clry th. t  l r  pr. . .nt  th!o! lho!!  tba ldr.  v. l l ly
rclrco! of thc atoJcct rto. lba strtacG trqr lt datlved lac crttlc
grr: lo j  la !h.  . . . .1 th.  taddl.h-b.dn cl t ,  t t . .  ptdl4stt  b.rn dc.c] lb.d In
d.3.t l  l r  iha Proj"ct  At.r  D.. .r l?t loD . . . t lon. lctyatn 60 .nd 120 ab.
v.rc lso drpo. l t t  c l rr . ly. . roclr lad ul ih r tr  8rrdul l l l l tnS-ln ol  lh!  pond
t l . ld,  l f tcto dcpodrr vcr l  hcrvl ly glcyrr!  rad tucL-l lk i  t i r t  ect.  I 'o!h
r6p. l ! .d of  v!r t  t lnr .  l r l lh ly ! raut . t t r l ,  l ' |d. t t rncly rot t . l l ty  c l .y.
obvlou.ty tacrrtr i rc lo or igln-t l ro cl . t t  vGaa c€pt l . ld ot 6.E.ol€ ra. idoa
rlred r l th l inr r l lwlr !  .hd col lwl. l  a i laa .nt l  €lr t . .

Sasrl t lng thc ro dcPoatt t  v ' r  
'  

l r13'  bo( iron'r l  conctot l ' t l6 ol

t . t t ; ; l ; i ; i ' ; " . t . ; i ; .  ; ' . . "  grr troportr  lndicrta t i r ru ucrc Intcnr l t  chen

rhc ponrt qr-drtj out- tha rirlor'lor drJlng out thc PoDd trc unccttrltr!

hocirr .  oor F.stbl l l t t  l .  lbr l  th '  Potrdt Er '  l i t 'nt l -oi l l ly dr l 'd <o

;; i i i ; ; . " ; - .J.- ; ; ; ' - - i l . . i  fkhpondr hr i  ccntrot 3 ' t t '  bul l t  Into th '  e ' l l

i i i i . i i  i .  thr rhoic ro thrt  i lucturt lonr ln l ld ' r  
'ould 

ba 
' tPlolr 'd '

i ; ; ; i . ; i "  ; ;  h l lb t lar could b. rc.docd rhcn rhc rr tcr ld ' l  drotprd'  or

th.  Fhd could bc- dtr tnGi l . 'or tha tr t t r  lw' t  ld ' rad rnd dlutt 'd '  
-bt

.pi . f : "r- . r , i - r . i . .  . .  l -  . ia. .  At . r t . r ' tc. .  th '  lbG.r 'nd- 'El l '  do Indi-

.it. ih.t th'c bottc ot tha Poid rer- dry lon3 
'muth 

(or th! 
'Ell' 

to

bic* crtrbtkhrr i .  Cortr tol t .  !b.  drt ln!  Fr lcd rr '  oo! 
'u l l l ( l 'n l ly 

lonS

to r i l rhrr  rnd qldl tr  thr Slry dcplr i i t -shrrc l r  no wld'nca t t  tsch

. l l .ct .  l t r  th. .oi t  t l r . t l i , r rDht.

tbrci radloc.tbor datct Et€ dariv.o tr€ thG drgo'llr tt lt-8' ltc

uo-.lii if-J a.oort. (L.tt! lt) tl.ld.d r d'tc ol lD l5lo-19t5' 8"?d

;';;;1.-L;; iulut :hr ric ot thl Pondtl.ld. rtr UPP'r ?rd ot thl' 
't'

! .Drr r !a.  th!  rot .  col tcct.  l t r r  upprr band'r t  ot  L 'yGr l l l  t l ' ld?d 
'

i i . i - . i  ro-f f5o-fAl0. rnd th.  ldc! bourd.r t  ot  thc l ry ' r  t r lctdGd thr" d 'r t

;:i.;-it riro-rrlg. l39o-rt2o. rhd r564-i6!0. ?!lor- 
'o -drtln! 

rnrlvrlr'
tc iid bror E.Erd tlat Lrtd. Il .od ll! v'!! hotb t'ltlrd 

'o 
th' llllln!-

ln of tbc llelPood1 hdd;r. LatGr IIt dttct t?t 
^to 

t!!8trt 
' 

dlfftr"Dt

F.r ibl l l t t ,  r i  r r  bc tbrt  Lr jer l r r  l .  not D'el ' tcd r l lh th '  
' l 'hPondl;  ; , i l ; - . - l i ;  l rytr  r iy br caprt icd ot l tnt  r 'd lr lnt  rhl 'h rcccul ' t 'd t long

thr rui l r rcd 
-wrt lon ot tbc l fel t  Loch r ior l l i l r  Pr lot  to contt tucl lon ol

; i ; ; i ; - ;a;d. '  t l r l r  rralrcnr.  b. .v l t t  8 ' tcr.d.  rr ;  bc thc rrE dlpot l i  t r

dG.crlb.d l! !I-9, dlrcs.r.d t ld.

! t -9 col l .p. . t l .nd t l l l td l l th Ytt t r  bcfora l l  cculd D' c lo" l t  ct-

r lncd. lhGv.r,  .  cur.ort  Intr tct lon rcvrr lcd 
' -  

datP'  
-  

3 ' l r -ycd d'po' i t

rpprortu:cly '  2.o r ! t ! r .  tctd .u! f .cc (rac d'rer l9!{oh rn 6PP!r{ l r  E' '

r i i r  droorl i  .onlr ln.d !6erd. tar ln. .  lnchdlnj  vhol!  th ' l l r  of  
'h ' l l t i th

;i;.tt;;-;; ii. 
-iohrtt 

vtrtrldrr rtrd tl'hPld"', co r'rlllc' ehlth rr'

f "-- io-*c"g thal ld r ldr l  t lat .  
' l ' l l r l  

lo lh '  l t ' t t  r '  l lGtt  Loch'  Thr

r lwad dcoorl i r  coutd rcl l  b.  r in.ntr  of  a toa.!  cbryrcn! bur l ld bcnc.rh

i i . ' " i r* i i i - i "o col lwl l l  ouwrrh o! thr l lonoul lul l  str 'u d' l l r '  A 
' rdlo-

". i t . .  
im- dei.nl l t t loD d.! iv.d trc ol t 'n lc r 'ddu'  In- th '  &Poti t t  Pro-

Jt.J .- i . . . . r  ro fo 'ero. chlcb could 3cnirr l ly tuPlott  rhlr  Po3rlbl l l t t '

slll 3!23 - 8l.3orlc ll.bpod

slca 312:1 1..  hlr lor lc Pcr lod f l 'htod lc ' ted l r tdl ' t t l t  
'd j 'c"nl  'o

sr. .  l l i i - i * .  r i3uic l5).  uol l l r  s l ic ! !22. rhl .  Potd l t  no! 
'nt l tc l t

. l l tcdt l t  lncturbi  r  t . ! t .  ut tnra o! oPct Y.tGt '  s lrG l32t e" tot 'cd

ehln ih!  otr  !  L ! , rrdr Yi l  tonrt tsctcd l t  t i r l  cr t ly tgf l l  rcrorr th '  
'outh 

of

.  
- . i l -  

l i r . . .  hrr  3rrdr l rol .atd thr l l l l t  f r r  rh '  qg'n t t9th' !  ol  l lct t -

Leh . id cr.atGd tha pord. ! .3t  ol  s l t .  J!2! .  lcrorr (h '  t r 'dt '  
' ! f  

lud

t l rr t  of  tb.  t lcnoul lui t  st . .u dl l t r .  l {o ' t  of  thg! t l ' t "  th '  tcrul t  of

. i i * lJ,rg. .r ia ioi .  t ru" bc.n crc. tGd t lncc thr bt i ld ir i  or t t r  r t l t ro 'd

8r!de.
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slra ! l2 l  i .  rooBhltr  . r I . r8ulrr ,  l r r  €.r t  e. l l .  lhc r . l l .o.d tr . th,
r ! . tur! t  2t5.0 ! .  Conrtruct"d Into th.  rr i lso.d ! ! rCr b.d .r !  rc control

l rrar.  thu. d!a.r ,  ceprl led o! r l ld ln!  6lr ta r l t  ln vart lcr l  t rgwrtr  r . r
bdlr  lacg !h.  Esrh. of  cordulrr  ehlch p.tr  b.ncoth t l r . . . l l ro.d tr .d.  r t rd
. l lw. r . t rr  t ld b.ulen l l . ra Lorh rnd thr Dond. t ta trrrr  t le l r  cor-
i rol lad bf .dlnt  th.  .1. t .  sp aod ddn. tr  la da lnoD vbct lrar tha 8aatt
vor.  or l l lo. l ly bui l !  In lo rhc .r l t ro.d 8rrd..  or l f  :hq vcrc rdd?d l . t . r .
:tG ltaaanca of aha condolt. al8tart tha !.t!t rrt s*anr ld.lltionat lbltr
rry i .v!  rcphccd crr l lcr  grtor . rda of lcr i  durabla r tar l ! ! .

fhc rdrhr! ! !  e. l l  ot  El t !  ! l2t  i r  toncd Frt ly bt  tb!  . .srrsD urt l  ot
Stta 3122. on crr ly rrpr.  thfu er l l  l r  daplct ld r !  . r t lDdir8 t IO rclcrr t
hdFar.  lardt l l l lDt ,n thc .r . r  &af rdant taatt  hta ahortatred t ta gal l

l.nttb rodhrt. A, Entlonrd lD iha dlscs..lon ol Slte t322. th. .ootbettt
er l l  I r  lcat.d b.Dran Sltr !  3122 rd 3323. Dd lr  prcr?tr l l t  qcuplcd Ly r
gr lvrtc lccsr l  rold r .rocl l t .d el tb 16 rur-obl l .  t t lvt ! |  op!!r ! loo,

lh!  north . ld.  ot  thc Sltc 332.t  l r  boundcd bt thc tdur ot th.  uplrnd
rld!"  locrr.d tdjrc.D3 to :hc . l tc.  on Grr ly zorh-(.oruqr .rpr.  Ehr north
t ld.  * . .uraa .pprclst . l t  2 l ! .0 ret.r .  lor8- l ldw.a. thc north ald..  nd
chol.d rlth d.D.c rrntrd. thlclctr rblch .rt!.d ltrtg lh. ol.o r.t.. ol tbc
pood' hra bcca rcdccd rcwb[ by grrdsl uturrl rccqul.rloo of rllrt ud
orS.nlc r tr ld! ! .

at ' l  ! !2{ -  lsr l .d Poodt ldd Srr la

gvldcncG ot pondtt . ld atr lculrurc lD rh! proJacr .r . r  cccr l rc recrr l
awrccr.  Dl rrc!  oldcncc concir tr  of  I  td l rolr tcd, gtcrtMd r iunt i  ot
rcr l r l  pondt l ! ldr.  ar l l l  v l . lb la elrhln thc l@rr port loo ot l lono{l ls l l
v. l Icy,  l l l th onc .rc.pr ion, thc.!  gondt lr ld.  r l l  rpprrrcd to hrrc baan
unuerd. or f r l ld.  tor stcodrd pcr lod. ol  ! l - ,  ool t  ohC Erl l  f l . ld
rptcrrad to bG corr?r l l t  lo use for t rdln!  taro rnd yatt .crcr. .

Pqrthot aldanc! aor thG pondtkld i t rrc coas trc clr tolr .phlc drt . .
I t l r ror lc. .p.  ol  lha l lonoulJul l  rrce daplcr nur@r l l . ld i  r i lh lo t l t r  lqr i
val lay sr i l roi  ot  th.  proj .c!  . rrr .  f l lur.  2l  13 .  copot l ia btead rr lnly
on reo l ! t .  ln ah! Et.rr  SorvlJf  ol l lcc dl t i t r !  to l9l0 rnd l9r j2 rhich clc.r l ,
d.Flct !  lhr locrr lon of lndivldul  pondt lc ldr In u.a . t  thrt  l ld tha . tc.
u3 rudlt ,Gd. ( f t rra tso l .p,  rrc th.  ! ! f l lar ly clr .d 1928 rrp ol  l (olctnr.
O.rGd bt O@.ctt 6 co. luo(r!,i.:.rcdl. rnd suppl[.nt lt p Lrnd coort Appl.
1069 lsuppld.nt.ry | | rp l l l .  l lotc t tm lJo pordt l l ldr . r .  l l lu irr . t ld.  pre
vldlng r  tood indlc. t lon of thr qt .n!  .nd i r lort .n. t  oa thl .  tk ld typ. ln
rb.  l lonoul lu l l  ! r . . ,  lh. .ot i r r  crpl . r . t  pondt l . ld.  l r  no lonlar v l r lb l .
on lhr prereot l tndrat?c, ar daraloFant and ! t lsvlal  deposit lon haa das-
troycd rnd/or bur lcd . l ro. t  . l l ,  o l  th6.

torth. .  d"t . l tad In(otqr ics on th.  pondf iald .y. td crn bc lound la thc
.drt  l lat lol ,  of  L.nd ccl . t loo &rtdr {Lclr .  9r. ! .Dttd r t  t i r  ard of
Agpcndlx A. rhich d?:. l l r  rha . l lot . .nt  ol  Indivldul  prrcGl.  of  land ln tha
r lddlc ot i ic lgrh crnturt .  NoG only do!.  .hlr  l l r t lD8, prdlda Intorr. t ton
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on rha si t !  rnd drurhlp ot lndleldul  prrc. l r .  but i t  r l ro g.wldot I
dc!r l lad dl icr lp! ioo ol  aaiul  t ind urc. lncludlnt tpccl f lc tctrr lncor to

tondf leldr lnd . !op..  nrc LC.A r.rr isnl l t  lodlc.rc l ral ! . tad t t .o vrr  g.€n
in borh uppcr .nd leei  vr lky rogrcnte gf th!  projcct . !ar.

oacp.ub.uttrcc.ut.r  lb lc rnd brcl l ror t rc lch a.r t lnt  prdld.d sch
Ir lorr lon on tbc pondt i . ld l t r ta,  (Ptolor ly cl tad Lbl.  l . | - | t l tc.
.ba dccp tul turtaca taat ln8 arrdta toi  l rcb .uwor arcrr  rhl la ApFaidlr  E
provldGt dclr l lcd stnt l t rrphlc dcrcr lpt lotrr  lor brclhs trcncblt , )  Lt t lnt
iac!udad rhc racdrtt of rtrttlst.pblc d.ra. ,nd radlearboo datln! aDil
tol lan .arplGa. . l l  o l  shlch urdcdant lstrrqranr an. l tau, Ar aent lon.d
rb@a. l l t t l .  v l . lbh wldc8! oI tha pondt l . ld r tr ta rc. lni  gn thc .ur-
taca ot th.  proJact rrat .  A tr i r . t  tdoa of rsb.urt .cr tort ln j  , l t l r ln t t6
l lonoul lul l  Vr l lat  l loodplr lo $r to idlot l ly and dcl ln?rt !  t i .  qtant ot
burt .d r6nrnt.  ol  pondt l . ld rSr lcul turc.  In ! !8. . .1,  th.  rql t  rnd baclhoc
t. . r ln l  rrr  qul t .  rwc.tr lu l  In.dr l inrr t i r t  tha d.rr l l  ct t .nt  of  t rolabh
goarl f ic ld drgorl t r l  hdd.! .  r t tnptr  to ldcnt l fy lndft ldur l  goadl l l ld
boundarlar errQ io!  rucccarf0l ,

k qt l t tcd. ptob.bl .  poDdl lald d.to. l ta wrr conc.n!rr t .d r l thln thG
larr v. l lcy .c8r.n! ot  thr prolcct rr{ .  Tha dblr lbut lotr  ol  ihrr .
drporlta clo.clt corrrtpondr to thr artGnt. of pondll.ldr drDlctrd o lllur.
21. lo th!  l f t . r  v. l l .y . r8.cDr. probrbl .  poodlt l ld daporl ta r tplc. l l ,
occur . !  .  b$lcd A-horlron cotralrci .a of I  l l . t .d . l l t  r lat  loa. c l t t
lo&. or clay. rlrl.h tr.{wntl, hclodct charcorl tldb aDd tlrr.atrlrl
t r . rropoda. t t l .  A-hoalton @.311.. ' r  UC-horl too ol  h69!rnou.,  l l thrGr-
colorrd t lnr glct .d cl ly ehl<h 6c.r lo^r l ly cootalnr qldl lcd toet cr.E
rott t lnt  (c.a,. .  tn !T-6 In Sodlt  A!. !  l .  . . .  f i lurc l0).  f t .  prob.ble
pondf l . ld dlpo. l t r  orql ly arc borl .d b.n.r th.  r . t rr  or ro.e ot rac.Dt l t f
daporl t .d . l lwl6, .uch ot ehlch hlr  b. .D rh.d bt cul t lvt ! lon. In ravar. l
t r .dh.rr  rhc rb4 rt l r l t r rphlc rcqurnc! r l to iocludcr oc os .o.c t t  arr
6t coaraarr atra--dlpor i tCd aahda lod areal. .

g.t.nslv. rub.urtrc. tlarlnt ol !h. opFr v.llrt .ctrcns rdlrlcd poDd-
t lc ld d.po. i t r  borb r l r l l t r  to thotG in rbC ld.r  gr l lcr ,  rnd rnothar t tpc
ol dapo. l t .  Dcpo.I ta r l . l l r !  ro ldor val lc,  dcporl t r  rarc ldod lo SuNarf
Arar 2 ( l l - lO rhru - l t l  r lo.rg rh! dqrn.tr . [ .  .qrhlr . taro thlrd oa thc
b.ord, t r ic l tcular t loodDlr io r l :ut .d lE.dl . tc ly l t ld th.  l fd salor
Frrnclr  HorplcrL 3lr?. Anorh!? typ. ot  dtporl t  v. .  tooDd ln th!  r- . lnd!r
gt tht  stp.!  vr l lq l loodptaiD rr . . .  but icd h.olr th 1.5. or.ora of r .aant
. t lwlq. .uch ol  ct lch . l r .d bt cul t l r . t lon: rhL . .cond g'pa o! dcpot l t
rry r .prc5lnt el t lar ol  t ro thln! ,r .  thc dcPosltr  t ly r lpr. tcnt foncr
poDdtl . ld colr iv. t lon (8T-5. - t  ths -9. -16'  - l t .  .nd -23 thru -{Ol (d.n
El lur.r  12 .nd l3).  . .  tbc'  rp! . . . .d to b. ccpi l r .d ot dr l .d-out or l . .ch.d
pordf iGld .ol l  conrl t t ln l  ol  .  t t l . t fucly h-o8.nFuc, l l tht  gr. t  crrbly
. l l r  coorr inlot  .  ld ! l l t fcd ror l l . t .  Anoahc! port lbl l l ty l r  .h. t  th"
dttotlla aaprarcb! a Bilral atfcE t?sraca vhlch hta bacn arodad and asb-
J.ctad tg rqb.cqurn! wrrharlnl .  t l rc dcporlrr  e.sa ! .ur l ly lnd.r l . ln by
corr.a.  r t t .a-bor!? rnd to bouldar. l l rd uaerl !1,  lB .ac prot l le. .  thr
upprr dcaorit baadrry rrt $rup:ly rnd cvcnlt tnncracd. Dc(trpr rcllcctlng
ra rroalonrl  aarr Io vbl .h thc top oa rh. drpo. l t  vrr  pl lnrd ott .
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suo.t f  l rcr 2 .ub. l r t tce t . r t ln!  ,n th!  upprnort  lgb. ol  th.  l lonoul lol i
f loodpl. t r .  . l .urrd lucdl. tal t  ertr  ot  !b.  ln l . rrG! lotr  of  Old Fott  g. t !at

Ro.d aid 0ld 8arr l t r l ioo nl t l i l . t ,  dtd aot ld.nt l t t  . r t  l ! l rct  eld.*c of
podt l . ld d.porl t .  ( iT- l  thn -Jl .  tn thl t  . ra. .  rutrrc. t .  culr iv. t lon
rpprlrr  to hd! dirGurtcd r l l  f l l l  wrr ly l l j  I  b.rr l  daporl !  ol  <orrr t
at tabdaDorlrad ar!ar l . l . .

iadtsrrboo aEa r. t r3Gr y.ra d.canlntd lor ai  l taat tan D.obrbla Pohd_
f ldd drgoaitr .  lSrt  ol  t f , r  r i ,G trntc.  po.t-data c.  lD 1100, .nd l la e. l l
vllhln th. grntrrlly xcrgtrd tlr I.Er los qacodvc pondflcld rirlcullure
ln H.yr l l  (Kt.ch !9E r!03r.  Rrdl*rrbon r lc dclcnln.t lon r . .ul t .  .R dla-
cor.cd In rorc dGtr l l  l r  thc Drt t  loal :rrc.  aa€t lon of tbl .  rrport .

l . l tnolol lcr l  wld.rcc. r l ro rrurkcd b?lq ln th.  D.tr  tnr lyrcr. . . -
t lon and p!.r .ntcd lh drt . i l  In Appardlr  c.  ptdld.t  lburdrn: eldama for r
vr!fut ol c{ltllan.. ?l.rc tdr. n6t.blt lrao rnit rlc!. u.a. tdaElllcd In
l l l l  | r rpl l r  f r .a prolrbl !  ?ordffuld d.9orl t r .  tht l t  p. l tnolot lct l  rnt l rr i .
rcasl tr  thould ta t ! !arpratad crut{walt f  b.ctu.c tha rnalyt la rot.ar.nt t
ool t  a prt l l . lnrry . t lorr .  rha rc.ul t t  do col t ln thrt  poodf ic ld €rop. e.r .
cul t lv. t rd ln lhr v. l l t .

gooi l t l . ld d.pot l ta cncom!.! .d r l3hlo lhc groJr. t  rre.8,.n.r . l l t f  ar!
typtcr l  ot  tho.r  d! .cr lb.d bt orbcr ldrt t l l r tor.  ( l l lco 190t,  Xtrch l9t t .
BtI? r9t3).  Sol l r  . r .  urul ly l lcyrd. vcrt  t ln.  3Ei! . .d.  lnc r- . t iet
coDtr lo ot ldl t rd f@t crt t .  l .curc ol  thc prdl- l t t  ot  t te lert  v. l l ! ,
aaSrant to aaa ld!l, aort of tbc tcDroaaaca aoll ln tha arat Jr parrnotly
rr tsrr t ld b, $a non. l ty hlgb $ood erter lacl i  th ir  cra. l . r  I  r .duclng,
. f f l roDlnr.  r l th Utt l .  or nc ol t t r t r .  conre{ccnl l t .  abcr.  l r  l l t t lG oppor-
tunlty tor .uch dlporltr to drt or rartbr!, lnd th! chrlrct.rlrtlc. of pond-
f l . ld drpo.tar Gncountrr td In F..  Eldl i .d . lEt l t r t .  at .dhlrc ln lLvl l l ,  r r
c l tad ln 3hr rbwr refrrencor '  do not apictr  to .pply to .ort  ldcr vr l lc,
.alrant poDdl lc ld depdlt . .

Ar prdlou. l t  ant loned. .sb.u! l .cG t . t r lnt  t . l l .d ao recr l  rnt  drf l -
nl t r  dldancr ol  Indlvld! . I  l lc ldr,  sa.rr l  . rpl .Bt lorr  r l tht  ba otfer.d
to rc.oui!  lor thlr  . l ror. lon. onr po.albl l l ty k thrt  pondtfuld borndrr l r t
ud! .1. . !d ty rubrur lacr: [ t lag3 roothcr ?or. lb i l l ty  l r  thr t  ]hry r t . t ly
eerG Ft rcojolrcd. lld.v.r. boah of thco porrlbllltlca &c unlllcly.

i , lvan t iG lor.rr lqr r id stur.  ot  rul turf .c.  !c. t ln! .  ard lha Grp.ct.d
vlr lbl l l t ,  of  ruch bourd.r t ! . .  no brclho! t rcn.hlnl  prtr . rnr thrt  r . tc
d.r l !n.d to loctt€ .nd ldc.t l f t  thc co.. !dct.d tdnd.r l . t  of  Indlvldu. l
gondt lc ldr r . ra ! . rd r lur lnt  th.  robtur l .cr taralng, (hce rurplc! .d pond-
l la ld dlDorlr .  elra aoc@nt.r .d.  btclhoa tranchlng prc.rd.d outg.rd. ! l thrr
In loot ccntlnuola taanchla. or In r .t.t!aa.d dlaaontin{out lrahlon. ll.l-
thrr  ar.nchlng tGchnlqu ruccrcdrd ln fhdtng.r |J|  aub.or l .c!  bosnd.ty [ . . -
tur.r .  thc dier Intcnr l ty oI borh b.clho. rnd rular te. t ln8 eould lcnd !o
rr3oe tlrrt ll ruch bood.rt.t sra prct.nt' thq rold hrvc bcrn d!t!c.cd.

A third potr lbl l l t t  r r l l t ! .  to tha Mrurc ol  thr cwlrorcntr  lnd thc
rval l rblc artar c.p.cf t t .  l t  . .arr  uDl ik ly thrt  rotcr eupgly tnd er l?r
r . t .nt lon e.r .  d. !  roch ot .  p.obl6 to.  .St lculru.r l  t t lv l . l . r  v l thlo rhc
Ieer vr l l .y rrBrcot of  thr plojst  rrrr .  Ercetr ivc Eolnrr ot  u. l ! .  dur lnS
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Frlod. ol  t . rw ?r!clpl l r . lon tould Prob.bly htt !  coh.t l tut .d .  rote tr tor

corc.rn. t t  ut  b.  . r to.d t i r t  rhl l !  t6!  r t t !  ot  t l l td boutd.t l . r  . . t  hw.

br.n .r t rbt l .hld.  rubrtrnt l t l  f fu ld bdnd.rt  conlt tuct lon vrt  oot racatrtr t

ao goodtl.ld .trlcultuta ulthlo thG lolr ullc, tlErctrt b.crtrl. th.rc era

l l r . t .  nec. l  tor con3tol l ln!  r td rctr inlo3 vr. . r  l l th ln lhc al . ld. .  Srch

rlnlDl boundrrt  {r . t8ol t loot vould nor ba rddi l t  6PPrraot or rrnl fat t .d ai

. l l  in aha . i .ht .olot lc. l  sc.otd.

A t tn. l  porrtbl l l ty l r  thrt  l rod .odl f lc. t lon rci lv l t lat  dr l (h ecurr.d

r lnaa tht 6r ly l$0r htvr lar8,cl t  obl l t .nl td l i? ld bandtr lcr.  l t l r  v.ry
t l t€l t  bppcnrd tn tht  port loi  of  thc ld.r  v. l let  t r t r .nt  . I turt .d lnl ' td

ol  Forc l l i lyrr  8ord. ro rrcr vhlcb hrr b?an In l ! ! , l lc lnr cul i lvat lon lol  I

na!!r  of  l t€tr t .  t ta dtr !  PldlhS, r . tc l . tcd elrh clnr cul t lvr t lon could

raaity hrvc rdovcd lorr l  Pondt lcrd handrr l .a.

(nuE xDrrf,/llcE|r srlts

l \ao r t l r l  ehar!  t l thPonda of rc lr t lvr ly le lat  or Bd"o con' l rut t lon

ara ,r laal t  ahould b. nolaC' thala r tcta lata not racord.d ta rh! l l ' ld.

rnd icre not rral tnld t lRt lg r l t !  n[bntr .  onG .rct  l r  . l turtcd on thc Bd

t lr t .  on th.  r . . t  . lda ol  thc rourh of t toaout lul l  Str la.  rat l rd ol  thr

OB i  L 8stda. Sdaaal tetantuttr '  tondt a!!  thdn In abla . l . r  on thc

prlv l f l t l i  c i t .d t928 rrp r [wlnl  Kul. lnrr  O,n.d bt Darrt t , l  co. I t t  pond!

io mt rpgc.r  on .n e.t l i . t  189, . .p (8ir t .  sunct ol f tc. .  f ,at . f l .P [o. l9l9).

rnd rrc ti\rrcforc ptas[.d to hrva b..n con.lruGtcd riltirG lD tba rirlod
b.Ncoa 189, .nd li2t. ltc.Pt to. Erll oP.nln!3 In the ctotct ol :ht Po

hattat ionda-vlslbta ot tacaoa acr lr t  Photo8arphr '  ahia .od f l ' t  
' r ' r  

I t

nd @aagrdn ul lh drota snl lwa v!3a!rt lon.

Tha oth..  l raa l .  t l tut .d loldl . ie ly adlrc.nt !o lh.  0n & L trad. ("r

f l lurc 9)!  r lon! ,  thc In l rnd. ldc ot  ih. .hqr. l ln.  l r .dc b.8lnnl t8 
' t  

th '

in icrccct lon of thr nln routt  r td t  gl .ntat lon rPUl.  A 3!r l r t  of  l l t '

ract.ntul tr  ponda t j i  gtarant.  ona oa ehlch hr l  baan trcatr l ly l l l l td '

Accordinl  to l {r .  che.trr  Kotr o,  Rxlc '  th! . !  Pood. r tr  ocd.bl t  i l ! ,  Rlchrrd

rel t l .  lnd rhqt ccra grai  ol  a rccaot qurculturc oP.lr t lonr e[ lc i  h[

alnca bc.o dlrcont lnu.d. tntgcct ioo ot ahG p(olst l t  c l lad 189, rrD indl-

ct tar t t r t  th?t" Ponda err!  du8, l t  t r . tar thra hrd oncr beco thc r l t !  oa t

ral t  eoak.

DAIA AlllLtSlS

trI DAIETIIIAII(I|S

'l\..D3,r-onc (2r) t-pta. collrctcd dstlnl tb. tl.ld uotl eG!. PrcLt.d
ln . l [ lnE lol l  rnd Yoic rublt t ld ro lct t  Ant l t t lc.  rnc. tor . rdl4t tbon

rtr  dci inln. l lon ror l  Cl l /Cl? laotopa ! . t lo d.trr lort lon. Ploccrr lnt  ot

lhc ruDlt .  proc. ldd norul l t t  hdryGr. tp.clr l  htndl ln!  ot  thc.[Pl . t
rrr  nGcitury bcc.u.r  E.t  vcrG tut l  qrt t l t  ccpl l r ld ol  or;rnlc-t l lh

rcdl . .nt t .

Al. drtoniMtlon r.r 6t go.rlblG to! Fo {.tl.r (ltltl }fo.ic-l5l and

-f5t)  b6rur !b. t  i ld Do! c6t. ln.ott lc lcot ra@tr ot c.rbon'  ot !

r-pl" {ch nr grccrcd frc Slt. f3tg (8c-!trl. trc .h. sPP.r {RC-156,
.rd ldlr  ( !c-t55, . ! l t ! t . l  d.Po. lc.  . l  s lc.  t t2l .  .d l r€ eh. l  e. .

tboo3ht to bG. lo 6uwrt A!G. 2 !l-30. . butlGd ltnd rurt.cc (8C-1591.

ll.o- Dre.r.r{ rcre llve .rtplar (RC-340 thru -3€. .nd -tJll tla tb.

Sltr  t322 t i rhpond drporl t r  and tca otb!!  t [pl t r  ars plobrbl? or Poa-
r lbl i  poodtt t ld d.?o. l t . .

Rrdlocrrbon r8,G drt"nfurt lon r"rul t t  rr t  l rc lrntcd ln Trblr  5,  tnd
rro grrphlcr l ly dct lc l ld lD t I lutq 22. R..ulca rrc t .Dott .d.  

'ccot ' ln8.toaurr; t r t i t  rcccl tcd cowrattgnr .r  drtc r lnlu brr ld on Ho dl l r  . l r r l t '

!1c..  t l r .  dt let  rre cr l lb! .r .d u3ln8 t .bl . r  .ootr lncd lD Stulvcr .nd

P.trrd (t96). Eor .itht rugtcr (RG-312. -341' 'l{t' -350. -l5I -156.

-35t. -J58). thc t.bl.s lodlctta torc tbln onr pot.lblG !8c rtnla. litl-

t lDb ratr lc.  ar!  dla to tatoral  t l tctuat lon. Jn t ia 
-4nG 

ot r .dlo.ct le.

crrloo (G"l4l ln 3h. .uo.Pharc. n.distboo rrtPla Rc-1{5 fr- gT-6 lo
suo.t Ara. I produQd . .odlra rarult.

1t!.! volclnlc glr.t {tpltt vare ssb.ltt.d to lttluB for Itdr..lot-

r l f ld t l r  drtaf l lst lona. 0n. ra.Pl!  eI  f la Slt !  3!19. and !s v! t? trd
thr lof  culrurr l  dcporl t  . t  Sl lG 3321. l l r l  thrr  r ! .ul t ln8 hydtrt lon-

r lad r .n8Ga ton e f i t rhpt lo3 clurtct  ap.nntnt lD t?69-1828. caplct !

[ rdrr t toir lna dtt lag rcrul i i  . l t  PrcrcntGd ln trbtc 6. and rro gr. tcnt ld

jtrphlcrlly In Fl3urc 23. lrault. rta rsgortrd lt llG rralta btlad on tro

rtrFdrld ddlatiqol. io rll! th! rro8at ctPtlrblc ro th. rtdlocttbon t8!

ranaar.

Sl le ! !19. t i i l , r t rd on t tc r ldtr  dtr lool lns th!  muth oI l lonoul iul i
Str .E. y l . ld ld eo ter. lb lc trdlocttbd .8.  t .nt l t*Al l  t68l- t?41 .hd

f&O-tg&. f tc dnSl? volctDlc ! l ! t .  r r .Plc trq sl i .  f l lg ylc ld.d I

r .n8r of A0 rtgB to 1828. t t .  l .ct  th| :  thlr  t rrplG c!!c l r€ t  ld.r
r t rat l t rrght< cgnt.nt thrn tha rrdi*. tbon . t tPl !  lodlcl t . ,  lhrt  th.  l r t i l

r rdloc;tbq !8c r .n8! l r  t t .  relc l l l . ly on!.  total  
' | | t ln! ,  

tdrul l '  lor

sl ! .  !319 ini lcr tr  ecuprt lon of rha al tc ptobrhl t  6cutt .d durinS, rhc

lrr ly hlr tor lc pa. lod rho.t l ,  r l l r r  lo l t | r l  T. t t ! ] !  conl.sr.

Tta Sl! .  3f ,2t  h.blr . t lon dr9o. i t .  t l . ld.d th! .a t tdloc' tbotr  t8G

rang.rrooG nnl! (lD 540-601 t.q ahG loar collslal rt.tlE tnd tro

t " I ? " t
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Trbl .5.

gnlulr ot lADroclt|toat rct DttBtlMtt0||s
gtEr t c8. olt!,

trbl. 5. (Cont.)

nu LrD,
L.b.Fo, l|o.

c*ta Aec Gl!., C-rl Adju.ted Crlcn'lrit
PrdcnlcEa lrt- l.?. O-t2 C-14 ArG 8rn!.

HBI LIb.

Lrb, l |o.  l lo.  Prwanlance
c-13/ C-13 Adl!r .cd
C-12 G.ll ltt

c- l {  AB!
I t r .  5.P.

-Cal.ndr lc
nrn8G lror I (Cco:.)

. t4, 2Jr25

tt6 'zttzq

350 23728

lrcr I
l t8

slt. tr lg (tucr l l
!5t---E755--u-1. ttF-r to{jo

25-.{, abr

stt. l lzl (trcr 2t
156 2lt3l tt-zt, I l82 f60rt0

45-65 obr
Upgcr Culturrl D.?orl!

35t 2f,733 !t-2r, ltltl 1300'90
g5-97 ob.
Lc.r Ailrurd Dapo.lt

glto !lz2 (tu.r 4)
lt|, 3rl8 lr-8, IrrcilE 6g!190

&-ll obr
UthPond

l{l 2lt l9 OT-t. l lAcHBl ltorro
. l l(F120 ab.

Locr V.llay
Fl.hpond

312 23120 !t-8. tlrcl|t {30r7O
lf,(Fl{o obr
llrhgond

l4r ttrlr Bl-9 510160
60-t0 obt
flrhgond

tJl 23129 lt-9 l68lfl20
200r ob,
rl.hDond

-25.r 50!50

-2o.1 {tolto

-22.0 rr50!90

-21.6 720!90

-27.o 210!70

-21.5 160170

-2{.0 550160

-2{.0 l6qtrl20

l6ar-174r
laxFrgra,
r955

r32t-t3l{
tt90-r640

5S-t&

tl50-1410

l5r(Fr95tf

t ! r6- l ]  46
1390-r520
t56a-1630

l2$-r {50

?0-610

rl-12. tttrcxr
ItlFl{(l abr
Por.. 6ltr 3tla
Lilr Vrllct
?or!dllcld

rt-12. tttml|!
l5{Ft60 obr
Po.r. 8lt. t32l
La.r Yrllrtl
Pondtl.la

rr-l{
l3(Fl{O sbr
?o.r.  l l rG 3321
Lq.r Vrllrt
Po0dlidd

-1r.0 160!60

-r9.8 r!03r0

I 170-1100

l t t0-1320
tt39-13t1

lat(Ft6t0
l9{}19t2

75{Lto -r8.5 8t0:ro t0?0-l2s)

t00:60

6t0!t0

21145 Et-t 30O.tO
l3O-!{O ob.
lorr. Sltc !324
Upt r V.llct
?o... Pondalcld

27122 tt-' lm.Lt.o:
U&.150 ob.
Potr. slrc ,!24
opg.. Vrll.J'
loar. Pondtlald

21131 8r-t0. ut 100150
221F230 ob.
8ot.. slt. 3124
Uppcr 9rl l ly
Po.r. Pordtl. ld

-22.6 3AOfrO

-2O.2 3o:&, l6t0-lrto
tt90*t9J0
t95!-t955.

-24.2 720150 t2?t-rtot
tt58- rJ&l

Ar.. I
-JIi a:rrr DT-6, rt.slrBz tot.3r4{t,?t -2o.09 toz.5ro.tt8

150-160 6bt lldirn Botrrn

tc. l , lbr. l rd .ccordlr t  to Stslrar . t rd P..rron ( l96tAlr-8'Bt.  ner l ! t  .  r .n! . ,

f tg55 drnor.r  lnf lqfEr of b6b c-t{ .

23111 rt-to. rv 20701150 -25.2 20ro1r5o
241F2!O obr
orl! lrrl Surtrcr
Utpcr Vrll.y

BC {OO-
ta 2t4

t lg55 
d.notu Inf ls.nc. of  bab c-14.
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Trbla t .  (Cont.)
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3
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nRl Lrb. C-l{ A8,c O-ltl
L.b.l lo. l |o. Prwrnlcm. lrt. t.P. C-12

Cl3 ldtu.tcd q.I .ndr ic

C-14 lgo Ltrlr

&.. 3
348 A176 [T-l

' l0r60
-2r.3 9Cr:60

-23.0 2roj?o
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t l93t dcnorcr Inf luancr of bab C-14.

porslbl .  r8a tro8r.  (AD l l2?- l l !4 rnd lSto-16{O) frc:h! uPPar cal lur. l
l r tar.  ln rddl t lon. Fo rolctnlc 8lrrr  t r .pl€r l . -  th.  ldcr . t tatE
rlao yir ld ld dttct  (^D t t5tsl0l t  rnd l l I2- l&0),  nr l l .  th.  r .dloc.rbon

t.rul ! r  r !a t t r .c l t ! .Dhlcal ly conl l l tena. thr volcrnlc Al l r !  l tsul ts,
brcrutc thqf pott-dttt tha tadlocattoD ona.. trQ ProDl6allc. tho Dtt
pl t  fcrrqrr3 tod t ta 3ugrrc.n€ cul t lvr t lotr  dl t tutbrn(!  grcrcnt r t  Sl tr
33l l  ru8,g.. t  thr po.r lbl l l ty thl t  shc volcrnlc t l . . t  oplat could brv.
l . r tud+d hro rh. ldtr  dcpol i l i  hdrvGr. thG Probl l  ctnnol ba r . toleed
uot l l  rddlaloEl eaglca fro cont lol lad ecrv.alone.tc col laat.d and
d.:ad. l  prdlrhtrr l ,  Intrrprr l r t lon ol  tha dtt . r  Indicra.r  thr. !  Porlbl .
t lE p.. lodr for t l t !  c(up!t lonr r lD 5lo-860, l32t-15{o. rod l?69-18lt .
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t l lRl  rOtL D I tdlr t lon C. lrndr lc qlrndr lc
L.b. 8o. L! .  i lo.  6ourcrr prwlnlcmo tr lnd D! i .  t t r .  R.ng! i r i .

V(F a{ ls) l r teranrt  
^D 

aD l ,  r l . i ' l

8 l i .  3 l l9 ( i rc.  1)
,20 9 6t 8lr-t 2.{9!0.0t rtoS:lo t788-1818

4t-50 db.

Sttr 3121 (A&r 2l--ttr---tlg

122 250 6r E?-2?. n&t 2.6410.05 1r85j7
8t-9t ob.

' l l rur l l  g lrrr  .@rcc! 6,  r  O.h! - ! i  
( l r lchrfr  196).

Flv.  rrdle.rbon r. .pl . r  f rd 5lr .  3f ,22. .  bur l .d l l .h loodr vrra gro-
cct..d. A br..l .Epl! tra DT-g tl.ld.'! ft .8G r.nt! ol lD t0-610, ttt.
.apl .  ts. t  l l l . l ,  rcpr. .@i.  lodc. l t ln!  t .curtr ln.  . .dl t . r t t  ei l .h .r .
ptaaE.d to hryc bccn dcpotltad yh.r rhc tro y.. rtlll grr: ol rhr ogrn
g..t Leh 6b.yr.nt, Ancalpr ..rpl. trn L.r.r lll In Et-g. t.lco trc
b.o.tn 6(FtO a brlc rsfucc. prodoccd .o .3e rlric ot AD l2flt-1450.
lltta. r.dlocrrbon r.ipl., lrc Bt-8, rhl.h |. rdJrccnt ro !l-9. tl.ld.d r
hEbar o! r.n!rr. l,C-342 (Lryct !9r Uo-l{O a) tl.ldarl rbrr. .t ..n!,!rt
Al ,  l3 l6-tr4t .  1190-1520. .od !564-1610. RO-!41 (Lryrr  lv.  t l0-120 ol
t i . ld.d .  t rngr ot lD I5f&f95t l  tc-3(| l  (Lrrcr l l l .  &-S ol  y lr ldcd r
r .n8. ol  l l ,  t l5 lFl4lo.  lhcr.  i .d l6.rbon r i rol t .  . r .  r t i . r l t r .Dhlcr l l t
conrirtrot githln c&h lrycrS horlvcr. ihr rBC rui,.r for rh! lrylr. rrc
ldrr t .d.  Lrycr l l l  ha. ro d.r . l l  t rn3c of l "D l l6(Fl l t0.  rhl l .  t t .  ! !prr
parr of  L. t . r  Vl  hrr  .n da.. l l  potcni l i l  .8.  rrnta ol  N) l !16-19t5. f t .
Invcrr lon try bc dq to tha f [ ]  t | r |a rhG dl tcd radh.nlr  hrva .rodad ar6
Inl .nd l6rr lonr ot vrryin3 rg.f  hdrvcr.  el thout ddl t lonr l  dldlnc! l t
la e( porr lbla to rcrol .v!  tba {oconrl . taEt.

Ata drtr t . iort lo. .8€ rroSar for af iplGr fro probrbk pondf l . ld
d.pot l . .  In th" lwcr er l tqr '  t . l rent l rc ludct AD 099q15 or 950-11t0
(8c-348).  AD r l l0-1280 ( ic-347) '  lD r l l0-1r00 (Rc-t6).  AD l l70-1120 or
l t19- l !92 (RG-3t01, AIt  t2tO-1420 (nc- l49).  AD 1{: t0-r5t0 or t9491!52
([C-358).  rnd lD l5l0-195t (Rc-360r.  ?.1!n . .  .  ehol. .  !h. . .  ! !nt . .  t r l l
bsrv.rn 

^1, 
899.nd l l ,1952. Th? 

- l jor i (y 
of thr r . t rBr.  Glurrr !  betvecn,

rha r ld- l loo..nd rh? 1600r,  t f i I .  t iB perlod corrcrpondr vary vr l l  s l rh
th! probablc r l*  !c. lod lor t i r  doaloF.ht of  aatenriva pondf leld
rtrr tq.  ln l t . r . i l  ( l ( l t .h 1985;301-306),

6' 8T-2t, nr8t 2.5910,08 ttgtl l l  t?6Fl8t7
85-95 obr

nrdlcrrbon rga rrnl , ! .  for Uplcr fs€ !o. t lb l .  Dondl l . td drPorlrr  In
thr ulpcr l r l lq sr8rant ot rh.  proj lct  rrc.  lnclud!t , l t  1225-1307 or
l3l8-t3D {NC-l5l) .  lD t{10-1510 0r t9.191952 (Rc-158),  rnd tD l610-1780
ot l l90. l9!O (BC-!4t1. l l  thr l . ! . r  porr lbl .  r .hlcr for lc- t44.nd RC-158
rrr  c lr icd-bacrrr .  thr l r  rrc hprobrbly htG' tbln lhr l i r lnto!,  rrnB!!
loF |  . lut .r  rp.nnlnl  f ra tb.  l loor ro thc l | ta 1t00..  ghl l t  th.  r t .
t rntcr tor tha port lblo poodtfuld drtor i t r  In thc opplr  vr l l ry rhould bc
vldld v. ! ,  c lot ldr l t f  b. . .s.a th. l r  r . roclat ld el th pondf l . ld dtporl . t
l r  mr . . r t . ln.  th. t  do t t t  lD v! !1 r l t$ th.  ap.cr ld t lh tr-G tor th.
drvcloFmt ot Grt lnr lv.  pqndt lGldr In { [r l l .  t ] .? r l .o rutg!3t thrt
uppa! vrl:..t .ctlatrt pondfl.ld. rcra ddclo!.d rndhrt l.t.r tfirn thor.
in iha ldcr vr l l ! t ,

A r lnt lo rupla. ar l (r6 trc vh.t  la Int .rprct .d rr  I  po.. lb l .  . . tsr . l
t t r l l  aGrrrce rcrf tca ln thc upprr vr l l r t '  t?trant '  t l l ldrd a rrdlo(rrbon
at. r.o3r o( 4aro lC ao lD 24O (RC-159r btcr ltl, lt-3o). ?tlr .8a !rn8.
l l t r  ycl l  e l th othrr l r lcr  drt . t  l ro thc vlc lnlqrnhlch drac rubrqulnr
culturr l  rct lv l t l . r .  l lc lodlnS h. l l t . t lo.  Bt l r l t lar .nd Ftrdt lc ld t8,r l -
csl tutr ,  tht t  ecultGd ot ihc grcult t lnt  atac- leartcc aui laca.

L:ttltt 
^Iflrlc'|t

Oor huDd!.d .lthty-onr (16ll .ralt.crr vrr. raqct.d .t ah. |l?.t LoGh
Eatataa - Golt  6urra and Srrt !  proJact trct .  lac@crcd aat l lactt
Includad 19 ( lO.5t l  lor l l3cno. ( t .c i l . !or l . l . r t la.ct .  rnd 162 (8t, l l l
non-l .dl8cni l t  (hlotor lc l  .st l t rcts.  Eoortoo (7, l l l  . r t l t .ctr  urra trc
lr . .  l .  9 l  (50.31) ccrc tro l ! . r  2.  .nd 76 (4l .0l l  ecrc tr{  Ar. .  , .  A
.q.t  oa rh. portrbl .  rr t l l .cr  col l lcr loo l .  prarcDt.d ln t  ble t .  ,nd r
d.r . l lcd dl .rr lbor lon ot rh!  . r t l f rcc. l r  pr. t . l tcd ln T.bl .  8,

Ar. .  I  thld.d rc lndt3!n@. .r t l t !ct . .  Arcr 2 t lc ld?d l l  . r t l tactrS
ol tta ll. fto (rdtr frrtrcotr) rcrc r*d?r.d lrc :h. trhcr.l r.c. .nd
r l t  (airc.  lo lcrolc !1. .r  l l .Lc..  t lo bl . l r  t l . l ! . .  r rd a br lr l t  g lg
gIE) rcrc l@rd s 3h. . ! r f .c.  ot  s l t r  t321, l t r  orh{r th. .r  . r t l t rcra
trd Aiaa 2 r l rr  wo volc.nlc t l . . !  l la lat  and ooa pol l .had hr. l !  t t&"
(tra lT-2t r t  s lr .  33l l ) .  Arcr ,  , lc ldcd ! l !hr indl lehour rr t lhctr--
r ln l lc volc.nlc t l r rr  cortr  f ro sU-5. Sl ,-17. rnd Slt- t l t  volcrnlc 8l .rr
l l r t r r  ln 5U-15 rod SU-r (Sl t .3!19)t  rn.drc l t !$.nt  t .o SU-9t r
rodl t t .d thal l  t l {  Slr-23 .nd .  rouShrd-oot ioE rab f lo tha .urt . . .  ol
St t r  3319.

Ar .  ehol! ,  thr l t rdl t rndr rr t l  t rcs [r ib lrg,a reaar.d ln th!  pro-

Jaca rr .r  ytr  rrdhrt  l i r i t rd.  bcln8 catr l r ld pr l i l r l l ,  o l  f l*cd r tonc
.6d tal  , r t l l . . r . .  Vol. .nlc 8lrrr  t l rL. .  hd corr.  . lonc ud. up 52,6:
ot th.  totr l  rcrablagc. Brrrcr.  rnd l ( l rch hrv. .ut tct t( 'd probrbh u.es
tor volcaolc 8lrr .  . r t l t rctr !

th? po.. lb l .  tu ict ldnr, . . r rc uny .nd vr l r rd" har l t lc

t l . r r  hotdr I  l ln. .  rh.rp cdt6.rd rhc adol.  r t l !  ! rc! l l .n l
cu!tl!g, .nd araalint fu?ld.ota- ltat rry hrve lFrn udld In

trt2-rrD
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r id cirulc ! l lG).  t lvc ! , l r .w!rc rhradrr atd l l t  g lr . t lc f r .8. .ot t .  foqr
ol  th.  plrr t lc t rrgr lhtr  yara r f t f l l r .d l lq Lrtrr  v ot AuSGr l lo la 2! t i l t
I rdlc. tcr rbrt  tht  aut l r  hol .  daporlr  er.  dhtutbad.

A.c. 2 r t l ldrd I  torr l  ! f  At notslndl$Dou. . l t lhctr  ( tg. l i l l .  o l  rhr
dl ,  !9 rr t l f rctr- !8 acrElc pl tc[  ( . l r  bf l l  l r r8rhtr .  r [ r !c pl . tc tr .8-
! .nt . ,  on! t . r  cu9. . t rd dlht v.ra. l  rharda).  2o t l r tdarc pl?cc. (Din.

b$i l lG f trS.anta rod l l  g lrr  rhrdr),  t td on. &tr l  f rr8r.nt* ler!
sedarcd f tc tbr t l rcrd trouid rotf tcc" t lc othcr t l  r ral lacl t  v lrr
t@rd on th. rut trc!  ot  Sl ta 3Jzf i  ah..a i l l  . r t l t rct t  9c!.  crpr l t ld ot l3
clrr lc t r . lDnt.  ( f lva ldr l . / l r rSrrnar.  al t  0lr t . r / f r . ! l rnal . .nd po

verrcl  rhcrdr) atrd l0 l la.nrrG tra, ( t0 ldcrr l r  bort lc. / l r lEr.nt.  rnd
lO l l r rr  rhrrdr)*rrr lhcrr dr lcb rrr  t r l rar l l ,  ut l l l t r r l .n hou&hold
I t r r .

Arcr 5 ylctdrd 68 hl l tor lc rr t i r rcrr .  ol  aha 68 lr t l t rctr ,  64 ra.!
lcr trd on t t !  .urt .cr of  s l t .  l !18 (8l ta 1318 vrr {c. l t r r tad r  r l ta on
thr brrk ot l t r  rrr ! .c.  rr l l f .ct  coEtnirr t lonr.  lh.  EItG ! !18 rur l .c.
col l .c l ion i r  coprlrrd of a!  c!6ic l tar (2: l  bwk/ lrrgrcntr '  c i3ht
t tacslr / t ragtantt ,  rocn vl l rc l  rhcr ih.  rad t lvc r laalc rhardrr.  z0
l lardala l tor (gnr Do.rt la bott la.  ona .adiclna bolt la,  rnd l8 8lra.
ihrrdt) '  rnd onc . . t r l  l r rgrrnt.  Addlt lo i l l  Arc. 5 rr t l l .ctr  lnctudr I
car- lc plDa . tq t ! -  t l .  .or l t r .a of Ara. 5 rnal .uo gl . tc l raFantr t . rd i

t l r rdtrc r tcrd yl th cdtd..r  f rq 6U-54,

tsracnm lEtarls

I tb la 9 Drai lncr a a| 'urt  6l  tha var l . t t r  rnd di . l r lbut lon ol  r ldd.n
rar inr rcrocrcd tro rh! l | t r r  Locb grt . lca 

-  Col l  Co{arc .nd P.alr
projcct . ! . r .  gaofrcaurl  rcr lnr rndyr lr  tcu&d tr lsrr l t  on d.tcr
alnlnt tha rp.cla.  pra.Gnr rnd th. l r  rc lralvc qunt lr laa vlrhl t r  ?:crvralon
uoltr  (pr lnr l l t  ebocl ul t r) .  A frc ior rhlqh l i . l tcd th!  sof lcaurl
rul tala ru th!  dlatorbcd i l torr  of  t tc d.!or l t . ,  crpccir l ly l l  Arcrr I
rnC 2.

I t l l t r t  vrr t lbart$ ccprl&d 89.6t ot  rh.  @.ral l  lcof.ctur l  rar lot .
v l ih bler lv. t  rccosr lo!  lor 86.91 ot th.  darol l  totr l .  Si l fhldonrrr
crcbr lr l r l . tu i .  Iaotrconldr. .  rnd l . l l ln ld.e . .d" up 9{.61 of rhc
bltalvt i  ud 82,t |  ol  rhc ryl t r l l  eofrcrur l  raalnr.  I t r  8r! ! rcr i
cohcantral lona ol  ur lna vtrccbrrtrr  v.ra praacnt ln sl t - l  and 3lr-2 In Arat
5 on l lo{t .  Polnr.  f th L problbly du! to tha frvorrbb wlrocent
(blrcl l rh ertGr.  . l l ty . ! rd.  . rd prclrr t t  l i rcrtone .horcl ine.,  ln r f te
araa.

Slncc ut lnc rcrrcbrracr rrc mtur l l  to cotr t . l  r rc.r  l t  l | rel i l .  l t  i r
nar tot . lb lG to d€tcnl tr .  f rc ln crr l rut lon of thG.lddaD Gol l{ct lon
chlch sr lnr twtrtobrrccr rcrc crplol trd.  to ehrc .xt .nt '  ot  l l  t l ry vetc
.rplol tcd rr  . l l  In rhc proj*t  . r ! r .  l l@dcrr ibe t lct  tbrr  t l r rr t  l rc
ahlrcot l .  Al lur i t !3 loluc<rn. (hlui) .  tnd botrc gt. t la l  Dr". !ni  in .s6e
cirr I oo rllt-Eiii?'lffiiii6't. tii-n3glrr. tood p..pe rr r i o' .nd co nrap-
r ioo rct iv i i lGr root plocc ln tbo proj .cr. t . r .

T.bl .  0,  (Cosr. t

- l l

MAFTE&re

M4&lU&trf f i I t

I r, --J t ,  I  1 I  i . . 'J  ! i * l  i "  l : -_. t  i . t  :_ l  :__f
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DIEcr'SEION

Sol lr  Ind C.aorbolod

subru.frc.  .6d .ort .cc lnvcrt l j r t loor r l rhl6 rha proj .cr arrr  p.od*.d
r y.r l rh ol  i r loat lon acn..rnlDt rh. ralraionrhlp b. i la.n tha dapo. l-
t lont l  hi t tory .od .ol tur. l  h i . ror lcr l  d.vl loFcnr ol  $o.dl l ! l l  Vt l l . t .
An unde.t t tndlnl  of  tbla r?ht lon.hip h.d bc.n dr iql  . rrsr l . l  tg Intar-
p.. t ln8 thc arch..olo8lcal  sar lnr r l th ln tha l roJr.r  rrcr-rol l  gedojcay
.rd .pcl t ic dcpoalt lon. l  d! tr t r  ata ottrn clorel t  rGlatrd to abc cul tur. l
4copr! lon $d l t l l l . . t lon ot rn .r . . .  Hrru.d .nd cul turr l :y Inl t l .G.d
chmtl t  lD le. l .Nlror lotr .ra ott?o r i l lacrcd lo t ta pcdogaDlc r .cord.
ul lDl t t  gorthchl l .  ro doc[.nt  rnd d.rcr lbc rah ah.n8rr.  crCorpho-
Ioi lar l  l rocaraar crD tacrt l ,  .afac! !h.  r ty ln ghlah csl tural  r6alo,
b.toc Dnlfc.acd in tha rrch.rolo!, lcal  racord. .nd can g,.rraly . l tact
xahod. oa d.trcr lnS. rctr ldin! ,  rDd lhtarprct ln!  rrchrol l l tcr l  tdt lnr.

Rlvcr ln" ratr lDEr gr i l r r l l ,  r r i  thG rort  caplu. rnd potrBalr l l t  rort
. l tn l f lcDt adl.oncntr lor . tudr lDt tha aalattdtbl?. bcr lao t ldorpho-
totr  .Dd coltu.r ,  .nd r t .  r . l . t lon.hlp b.Na.n ! ,ccorphololy rnd tht
.rch.colol , icr l  rrcord. Ll lwl l l  p loclrr"r  la r lvrrhc .r talDtr ara co-

?lcr $d vt . i .b la.  rnd tha r . l . i lonrhlp. h.8.. .  ruch groct3t.a .nd cst-
turr l  .dr l l r t ton .r i  chan!. .  rnd r tch! loloSict l  l . t . rgrar. t lon'  rra ! l l
tha roa! Got lar.  E cdalvc r laer ioG Gdl.o[cnta tr"  vcay te In the
nrer l l rn lal .ndr.  Cons.guahrl l , ,  rcry fw rrchrcologlcr l  r tudiar b.vr b.cn
cond{ct.d on srch .Ni.oruott. Alrhos8,b llonoulloll v.ll.t I. . t.th.t
. lnor l t leq r tstn. ih" . l lwl . l  .nd Sadorpholot lcr l  proc!. t l r  dldtn(ad
ulthl t r  l t  r rr  alr l lar :o r l r . r lnr .&lroErnr,  alrdl | l r .  ln lhc ror ldt  ! t
l r  hoFd thl t  th!  psrrrot r t rdy aJniul l t  daronrt tr :cr ahr n..d aor tur-
rhrr lnr l ral8. t l6D l . to l t ral i .n r iv l l lna arui toEttr t . .

A rqrrt  ot  thc dopo. lr loh. l  rnd topotr.phlc trodcct.-- !ol l  dcporl t t
.od ta. trQr of thr i . r ralr--of  l lon@ll ! l i  v. lht  dJt grov! l r l lo l  lo
uDdrrrrr trdlng th" capl!r  forst ion ol  vr l l . t  rubrtrr ta,  I r  r$r tol-
le lnt  dlr .urr loo. .ol l  d.Dorir .  rnd tcrr{r .r  of  ahc:.rar ln ar!  g.oupld
lnto roi l  onlar.  ehich lo tbc grojcr rr . r  9or. . t .  d. l la l tc v.r t ic. l  .Dd
horlror. . l  * tcoia. .Fd rhl .h .al . rr  rpecl l lct l ly to tcrturat of  tha
t t r r ! in,

thc sl ln l f lcanca of rh. te sol l  unl tr .  rnd tbl l r  tc l l lonrhig to rbc
trchrcoloXgr of th.  Droj ! .c .r . r '  br.  ro .  l . r8a .xt .n. ,  bc.n prFloi ly
dircsrr ld.  th.  tol le lnB, . .cr loD . taapt.  lo r l t lnc rhc d. l lo l t lon lnd
lntarpatt t t loo ol  thaa. dapoalt lonal ool tr  o a broadf acal! .  cqan-.
6ur.blr  gi th thG paoJact ar€! a!  c vholr ,  Diacua.rd bcld trc four sol l
unlr ! - - . r lorr l  8 lGtcd.oi l r  (Sol l  Uni t  col ,  s layad r t . lcul .orr l .o l l .
(soi t  udl t  Gr) '  lcrchcd ! , leyGd rol l .  (sol l  uol t  K).  rnd i l . tor ic/pr"-
hi . .ot lc- lndo.Gd .ro. lonrt  argo. lrr  (soi l  unl t  | (1.

,5 t22-10288t

l | | lur l l  Blcytd dcporl t .  (Gn) tre locrtad lo tbr l i l . r  vr l l .y tc8r.nt
of tb.  t .oj .ct  rr . r .  th. : t  coorlar of  dalpl t  bur iad. f lnF3srr i ld radl-
.anaa rhl .h dealop r l t i f i  r  nor-etr i l r ln3. reduclt t  cNlrorcot to foi l

t l ty-colg..d rol l  ccpdndt,  fn tpeaarrdta. thatr  dlpor l t r  rr t  vtr t
ahl l . r  to tho( dr lch too In srqlr t lotr  r l th pordf l . ld . l r lcul lsrc
l6ol l  uatr  Ga drrcr lbcd bcld).  lb!  dl l fGr.nc! bcncco tbc ruo l r  t l l8ht.
c.  .ot l .  toE . .  .  con.Ggu.oc. ol  pondt lald l t t le l tunl  rct lv l t lar ehi tc
cn rol l r  . .a prrcl t  dturr l  Fh.nacu. t tG grGlra ctrnt ot  tht  Gn Sol l
UtrI t  In th.  grojac! a! . .  l r  ui lncn. but th!  uDlt .Dplrr t  to conrt l tot .
pr lc ot th!  t r tdol  lo- l l l l lnt  dd . t$.dlnl  ol  t tc lhr l lw ut l lnr ol
9rr t  Loch, r l r  dlrcurrcd In r  grwlor r .cr lon, t ic le.r  vr l lqr porr lon
of llonoullull Gulch grohblt r.?r..cit. I llllcd-ln lbrt.Gnt of .h! rdlr-
c lhl  grr t  Leh. Fl l l ln! ,  of  shla oblF.nt hr.  larn I  loni- tan prc. l r
thr: h.t !,r.dully rdvaoccd rhc aholllhc !.tr.cn lrrt Lcb lnd lloooulluli
V. l l . t  In an a.r tvrrd dlr .cr lon, Bvldanca ot ih l .  .dyrncln! ihor. l lne l r
r l lord.d bt r  rcparlroo ot hlr lor lc pcr iod rp..  rhkh Cl.rr l t  d(pict
rdly tor.Cd l . t rda advrnclog ar. trrrd wlr  I  Fr lod of l l t t l !  !o. .  th.n
lO(,  y lrrr .

I tG rr tc r t  r t i th t t r  1f l .  vr l l . t  Eb.rrrn! t l l led ro l ! .  Drae.nt
conflturarld hr orddbr.dlt t.rl.d a6.ldrrrblt ahaouth tJ.., Alao
vr l l rbl !  l r r  tht  l lDdr of dlpor l t r  thrt  hlvr t lnad to rdvrncc thr ibore
l lnc. A non. l .  drpl l l l rd r .qurnc. oa f l l l ln8 eould cntr l l  .o lnl t l . l
p. . lod lo rhlch .c. !a!- trr locd rr t . r | r la Ecqel.red. lo l ld.d bt r  par lod
lo rhlch an errburd.n ol  r . r t  f l r tsgrrtncd ndlrcrtr  .ccqult tcd. D!€plt
bsrlrd co.rte-lrrlocd dcporltr lyloj bcncrth rtr dGrbsrdcn of pr.d-l-
stnl l t  t lnc- lsturrd stcr lalr  blva br lD dl trctd Dt rrrDla bo. lnB In lhr
c.r.crs .nd ol rhr lw.r e.llct rccllon (Clolrbr-rlaetll l98tr. ?hG
tt. tutr l  vrr l . t lo!  b.s! .n tha cd!r .  rFd l ln*8r. lnrd l r tar.-rhlch ern
b" qDactcd to r l ro Dnl l . . !  hor lrontal l lF- ln ih.  l rol lcr  rr?r l r  ! .nl-
t . . t .d brr ah. co.rretr . lo dcpoalt .  ehlrh bo. tccEulai .d pr l . . ral t  r loat
tbr or l l in. l  rhor i l lhc ol  :h!  

-brylrot  

( i .c. .  rdJrcrnt to thc torr l l  r l r
bluatt  r l t r  th!  u!3t rnd ol  tha proJet rrar l --dGDorl t .  s l t lch 8r.dur l ly
grtdc aa.Fr.d tdrrd. gca! Loch Inr 'o psol lcrr lvcly f ln l i - t rr ln id and
thlclar drport ts.

IDlt l . l .  l r rgG-.c. lG dcpo. l t ion of thG l ln!r-grr l ! !d .atar l . l r  pro-
brbly bcaro sl th rhr ddGl.oFctrt  ot  r  c lrrBlc dclulc ryrto r t  tho
blaldcd r6:h of l lonf l l lu l l  stran. Su.h I  dalrr lc rJt .rd rcsld rcaount
tar Sha Drcdrlalncr of lary t lDc-taraur.d. l l t r . rd cl . t r  p.c.ent in
.sb.st l .c.  dcporlrr  In tha ldlr  vr l l l t f  r .Cclon of thc l roJrcr ar. ! ,  I r
vould r lao.cc6nt lo.  thc fact tht  tb? 8.rrdu. l  ar. t rrrd.dvroc. icnt ol
tha ahordlnG la r i thout a coE{Itanc ndlt  r t8radad lrni lacapa trr  rbda
lhi  vrt?r l lval  of  adjrcan! glr t  loch. lhc Gn drgoi l rr .  toupkd vl th ao
rhanc. ol  rn rgprclr l lc t r .d.  .nd rcl l . l  v l thln :ha ldcr ert l . r '  eould
.nrqro ahrt  rotrurfrct  drr lnr lc ln thc lwrr vr l lq|  rEr lnr n!8l lglbl . ,
llt. p.ctaat Dutf, ol lloroullotl 6t.Go. rh.r. lt r..err 9.!r Loch. lr Ju.t
ruch I  t . ! tur.- .ubr{. t .c!  dr. ln.g" l .  ncgl lsrblc.  tharrby pr@ldlnB rho
.rar sl th rn rbundrocc ol  v lr3ut l ly hpoundrd l rrrh vl tcr.  l t .por lrs rq! i -
et leoc to th!  Cn Sol l  Unlr  . r .  pr.r .nt t t  . r l l l  tonlnB r lont th!  rhor. l ine
ot l lcrc loch.

l ' 1 . ' t _- -l
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fhc 3l lycd.!r lc! laur. I  goi l r  (3oi l  Unl t  cr)  in t tc DloJact. . . .  r ra
bal l rv.d to hrva tqn.d Jn poodl lc ld .dJ.occnrr,  l l t .  hor l tonr. l  dl . rr l -
but ion of  ther.  ro l la r l th ln thr  projcct  r r t r  i r  probrbty qul ta. l r ' l l . r  to
lha horlrootr l  eacnt of lhr Cn Sol l  Unlt .  Srclboa tatt lnS rdaaltd rbat
Or dtpot iat  arr  pfcrtnt  ln tha lw..  vr l lcy rrgrcnt rnd in th€ lcct por-
r lon of  thr  upgrr  vr l lcy ! .g.anr ol  rh.  p io j .cr . ra. .  Cr dtpor l r r  lo rhc
gtoJctt  rrrr  alp.rr  !o bc rupct l rporcd dlr  rha Cn dcpoald. Gt aol l t
tppcr!  to €clr  on iop ot,  rnd to rqc urcnt dthlo thr upgcr boundrry ot
th!  Cn Soi l  Unir ,  P.r l t ,  ht . .or ic rrp. .nd dircr lpr lonr ol  th.  ler i
v. l le,  i rdlcrra l t  rr  balr8 rrs! .r lvaly urahy or dott .  rnd bcln3 cc-
pr l t .d ol  rud alr tr .  I r  rould.Dpc.r rhrt  f . r . . r .  tool  ad{.nr. i , !  of  !h.
rct  coddlt lon! lnd dd. lopcd r l r icdrurr l  f lc ldr on rhl .  l rndrcrpr.

L..ch.d. t l .yad .ol l .  (sol l  l , ,n l t  R) io th.  proJet rrcr r .G coot lbrd
to th.  uppar l r l lcy . . t  Gm of rh!  projacr .rc. i  rb.r !  25-50 s thlc l
d. tot l t .  r r .  food bukd b.oc.th Sol l  Uolr  Eh (d.rct lbed bcldr.  rod , l to
.rc found bir l rrh L.t ! . r  l l  rnd l t  (<slrur. l  I I rG.r l  . t  Sl t .  !31t.  Sol l
Unlt  l (  con. i . r .  ot  |  . ln!1. l ! .chcd t .y.r  ol  crqbly . l l r .  r lbr lvcl ,
l rao8.no!.  rnr l  cootr iolng .  ld t l . t .d @r!!c. .  l l t .  .o l l  unl t  h.r  h"rn
t.ot . t lvaly ld.nt l l lad ra rcprarenaln! thr qldl ."d tanada of r  drr lncd.
sp!.r  ! . lky poodt l . ld drporl t .  f , rdlocarbon .nd gr l tnolot lcr l  . i . l t . l ,  of
Uolt  K l . tata In Suw..f  At. .  2 l t - t  . !d -30 lndl . . ta tha l . t . r .  d. t"  ro
DcQ..n thc l20ot aod lt00r. .nd rhrt tFllcn In .hG lry..r .rc t.- bolh
prct l r tor lc aod hl . tor lc cul t l3!na.

t t rdthott  aha upFr vr l l . t  . . t r .nt .  Sol l  UDlt  l (  dlrrct ly a.r l fu.
atraDdapo. l tad <oaa.a ratcr lal .  ehlch brcoaa Inctaaalnt l t  coar4--t tc
rtrd ao horl toNrl ly b.dd.d cobblcr rnd bouldarc{tb dl lal t .  1tc4 u.drr-
l r in3. vaty parDaabla corta dapoalta al ld wcrl t ln8 lat . l r  .uch drr ln-
r ta. . !d thur probrbly.ccouna for the dr i .d-Ni .  la.(h.d.Dp..r .6c.  o[
Soi l  l rni t  l .  ln . i l  prol l la. .  th!  !pp..  bornd.qf ol  Soi l  Unlr  k i .
abtupt ly and danlt  t runcrtad: thls trurcr i loo clatr ly aaf lactr  an crts
. lonr l  drnt In rhlc lr  t l rc rop of tha deporl t  e. ,  pl .n.d off .  gh.r .  rhl .
t ruBat lon ccor. .  Sol!  Unic Eh drre( ly @.rt l ! r  Sol l  U. l t  l ( .  Tt l .
. l r rr lBrrthlc nor<ottonlt t  l rpl l . .  th.  rodr l  of  .  prdl@.ly. .r . -
bl l .h.d A-hor| too f .c rb@a sol l  oni t  K. Occ.. lonr l l t r  I  p(rrarrd
A-horl lor l r  pr.r .nc. Jq!.po.ed b.s.ao Sol l  UDlt  i  and Soi l  Unlr  Eh3
rhl .  ry Indlcrrr  thr t  Sol !  Udl t  l (  i . .  rEtrrDt ot  !  Mrurr l  i r rc. !
i . r .ace. rhc rsrtrcc of chlch srr  albcaqulol ly ! .ad lor pondf l . ld r tr l -
col tqrc,

?i lhlstor lc/hlsror lr- l rdsccd cror lonr l  drposltr  (sol l  Uoir  Eh) arc
p..h.pr thr D.t  . r . l l t  ld.nt i t l .bk d.pot l t .  ln rhc projcci  rr . r .  Tlrry
ara al to ah! Fa! vir lb lr- th!  d:porl t r  rrc crtcnr ivr ly arpoaad f i  t i .
g.@id rurfrcr.  Soi l  Unlr  Er l r  cdpri6.d of dapori ! .  ehlch rac b. l i rvcd
:o b. c lorely.  but not crclu. lv. l t ,  r . l r lcd to culaorr l  dlr iurbrnco ot rh!
l rndr(atal  rhr onfr  I t  cagrl t ld 'of  r  rrrr ivc.  haot.no. c lry depol l r l
lh lch h!.  bacn tr tnt?ort td fr6 rhc opltnd Intar ior ler lalr  of  thc p.olGct
rrat to th" tw-ly lo8 cor i t r l  g l . ld rr3loo. lo g.o!rr l .  tb!r .  t ld lpor l tad
uplrnd rol ta hw! trot  b.(n In pl tcf  lqnt enouth to und. l8o rub.r.nr l . l
drvl loFcnt on rh. cott t r l  p l t ln i  rhu. tho dl . t inct lvr r tddlrh-brdn color
o[ rhc unlt* th!  re.utt  of  lont- t€r.  lp lrnd var ihcr ln! ,  rnr l  ddelgFant,

1\,o .rplctr  ol  sol l  unl t  Eb a!.  Ptr t lcul . t l t  ! . ld.nt to th!  . rchr.o-
lol t  ot  tbt  proj . . t  . r . . .  fh.  t l r . t  r rP.. t  c.n.Gnr th.  htPolhtt l lcd

rrkt tonrhlp bcorcr lurn l .Erca oD lhc @lroi lcnt tnd rr lc of  drporl-
l lon ot iba rgt l  onl ! .  Tha . .ccnd r.p"ct r l l . t r t  to th.  bur lal  ahd t ! .aat-
v.r lon of rrchl lolol ict t  rar lnr el thln t t | !  l ry l .od! ot  o.hu bcnlath rh.

rol l  !n l t .  810116 o! l t l r rd tcrrr ln.  r td lh!  t rsstor! . t lotr  lnd t ld.Pr
t l t lon of fcarharld,  unconaol ldrtcd dtcalal  6!0 te- l t lo l  .u!(acaa rra

nrturr l  ghrorcu rhlcb In atr t  ?dl toi l lnt  $y bc tr lco rr  a glvcn, on-

loln8 proccra. Chrn3cr In tht  r t ! . t  r t  thlch ahGrt Pr4atta. dcur .r t  b.

rclatad 30 al t i ! !  rprcrf lc qventtr  or to dturr l r  t rrdual chrn8lr  In thc
l tndacrpa thrt  r f f ict  tha r tchtt  ot  aroi loo. t tanaPottat lon tnd t ldt lot l_

! lon, Occrr loort t t r  tha 8.agr9trolo8lc. l  r lcotd vl l l  raul  dldancc tor
drntt  lh. t  rrc,  ln Srcotpholol lcr l  t .s. . . t t t t toPhl€ in groPort lon ao
nonrl l t  asp.ct.d t t t . r ,  Sucb chansct to ! . tcr cro ol t .D bc cqD.tcd r l lh
.  rpeal l lc qutr l  d.nt lhrt  t . rucd to t l l t tGr.n lccelarrt lon of 8!€or-
pholo8lcr l  ptocatrcr.  Sol l  Unit  Uh .PP.rra to trPt. . !n3 Ju.!  tuch .n

rccl l r t l t ld d.ntt  didccc t9r rhl .  daoi l r  {nl lat trd el thl t  toth ah!
. tchtaolo!, lo l  rr ld . t rar lBrrphlr  r .cold ot lbd ProJact . t ! . .  .nd lo rcc

artac la t lao deaanlad ! t  hl t rol ical .  $l tatn account l .

Solt  unlr  lh.  thf tb cd.t l tut .r  tbc l . . r  rr jor d.Poi l t lot . l  a.nl
, l th l t  ahc prolcct rrcr.  lou a Dnt l .  @.r thc .nt l ta ert lct  Port lon ot
t i r  gtor.ct  . r . t .  lh l t  r .ot l . .  yhlcb var l . t  ln thlrbcrr.  ccPlctr l t
obrcctcr ttl aoilr lrnd.c.F. rtljta fc! . altoaSion tlttt 9ot&a.at
l .portrnt l .p l lqt loo. lor r lchraoloSlcr l  taldt  rnd lnr.retr t . l ion ot lh.

.!.1. ttr.t ot .lt. ltc borlcd 6ltln.t l.ldtc.Pl occcrrltltct ruwcJt
athoda rhlch Includa qianalva aubrsrfaac taar lnt .  sacondlt .  th.  bur iad
lrndtcrpc cntuc[ thc cbrnc.. abrt .rcb4olo3lsd .6.ir. vlll bc tou.d

t laacdad.

?r lor io tbc aratart  paojcca. l l ! l la atc$taolo8ical  and hlatoalc. !
rcttrrch hrd baan don! itr thc tlon@llull Gulch tt.t. Cort.nt ProJ.ct
rrrerrcb lnr t lgol t lcrnt l t  rddcd to lnelad8c ot Prt t  s. .  of  lhc.r . . .
sdrn Dd. l t . r .  l l . to! lc lnd gr.hirsor lc hrblrr t loo.Dd but i . l  s i t i l

r l tut ld a Ro.ut lo lnt  .nal  oo thG r lopcr rnrt  uPl.ndt aulrouodlnS iha
Iton@llol l  S!ra- f toodplaln, ecra tdcot l f lad r td docoantad. P..hrPa lh.

rotc al3ni t lcrnr r l tcr  ldcnt l l tcd ! r ! :h!  t tn ln la of  t  on(a ?t tanalvc
aSrlc{tSurt l  ryrtd rhlch c€blna{ .qurcl l tura ( ln l l .hPohd. . l tq. .d on

rla rho. l r  oI  g. . t  Lgch).  l t r l8ra.d pondl l r ldr. .nd drt l tnd r8r l<ul turc
(on thr t loDrr rrd lplrndr rutroondint t tonoul lul l  vr lkt) '  Atr lcsl lor. l
u.a ol  tha a!a. rplDa dar l0O0 lrcrrr .  chlch auraly l r lca aha lraa aha

ltr ! , . . i  r lch atr tF Lntrn on thc lcdrrd (or. t  ol  o!bu'

tol t rr l t t .  th.  .gr lculrurd .y. to ln tha Proj lct  . rcr ulr  t ! t .d on
prrhlstor lc l l ly lotroducad cult lSaor rnd lcchnolotyt  l r . t r  th.  tyt f f ,
unCcru!nt ruccrralvr chan8,aa--blr toalcal l ,  lot toduc!d t lca iaPla(ad taro

in thc Aondt lc ld rrst6. rnd l t t rr .  !od.r t  t t r t .nt lv!  ruB.r(6n€ cul! l tat lon

l . l te ly obt l  t€r. t .d th.  l r t l lcr  pohdf lr tdt .  
^Srlcul turr l  

usc of rh!
I totoul lul l  Srtci  f toodplt ln lor Pondl lald cql t lYr i lod of t rro l ty htv.
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b.t!n ln th. lo.r v.llrt i.trant .. r.rlt .r lD 1000. grtln.lvr didcnc!
of p.ndf l . ld cul l lv. i lo.  In tho ld. t  vr l l ry dat.r  tu rhr t l0or ro
1600r.  At i r  docE.rtad by birror lc rourclr .  potrdf l r ld col t l f l r lon con-
. lnurd i t to th.  . rr ly t9O0..  bt  rhlch . iE r lc.  hrd l . rScly tc?lrc.d t . .o.
Col t lv ! l lon oa spFr vsl l . t  ?ondlrc ldr  r . t  hrvc b. !u r . . . r ly . r  tht
t3rh- l t th ccnlur lar.  . l thol lh ht. tor lcal  dcE.rr . t lor lor.  @lt  a.  f rr
hcl  rr  th!  100r.

clr lstvrt lon ol  drylrnd c(opr or th!  f loodglr ln .ni  io th.  uplrnd rrc. t
.stroundlnt th!  aloodglaln l .  d€rcDtld hlrror lc. l ly,  Alro docu.ntcd
hisrol lcr l ty rrr  t i .hpondr r lonl  th.  thorc ol  gctr  L*h, Al thouth m
cl?.r  dldcncc ot l rchi l tor lc l l .hp.ndr c. . .n<o6t. ! !d.  l !  l r  t l la ly that
prchir tor lc t fuhpoodr rcrc con.tructd in rbc 3cnrrr l  . r . r t  ab.t !  pondt
terr prob.bl t  l* . lad Inlrad ol  rh.  hl . (or lc pondi.  rn{ @rr a parlod of
r lx.  . .  tba .horcl ls.  r l t r rdtd .rd.rd. ulrc codcttad (o pondlt" ldr '

H.blrar lon r l t t .  ln thr prgl .ct  rr . .  conrlra of.urtrca rnd aubrurfr(r
dago. lr .  coDtalnio!,  r . t l tar i .  ,nd r iddcn, Slta 3318. lcrtod on l lo.c. .
Poir ! ,  drtre to tha hlsor lc Fcr lod, occuP|t lon ot Sl t f .  3l l9 . t rd 3120.
r laurtcd on r ldrr  der lgol lng geat Loch rnd l lotcrc lo{Dt.  r l rp.ct lv. l t .
tpp.rr .  ro lprn ktc-prchlr ior lc to .rr l r -bl .aor lc t l r r . .  Sl to 3f21.
v[ l (h l r  locrtcd tc th.  Gdi,c ot !h!  ulpar v. l lc,  scBlcna f loodPlaln. r t
hrva bcen occoplcd aa.tr l t  I  th. . Id-6rh to ald-gtt  c.ot l r laa. r l th
.ubaa{ucr!  eluD.t lonr Gcurr inl  bewccn th! t300r rnd l6o0r,  rnd l r t r
I too to rr . ly tdXL. t t ro h. l i r t lon . l r . r  In thc proJcG rrar (J319 rtd
3l2l l  contr incd . !  lcr . t  sna hq.n borl . l .  g i l la l t  l .  d l f t lcdt to
d. i ln lhr th!  i l tura rr ld lnccn. l ty gl  occuptt id r t  thlra t l3ct.  thl l r
lq.alon nrrt  .o prrunrDt .Br lcul toral  f l r lds rnd tbr pta.coc. ot  tur l . l .
r r  thG. . l t .s au88!. t i  rh? r l re parrrhlht ly occupl.d.

GErnlL stc||rrtc^l|cl lsslrs@llsl
Aro ttcililfxDlD ca.li L tan llcxl:'

To lacl l l r rra Sttr .  tnd counlt  rFld, t . r t l l  . l tn l f i l tnc. . t r f4a-
rcnra.nd rocscndcd B. i l ral  r la lgar loD trGlt&Dat for t l l  s l tat  idan-
r l f iGd dualht tha Gablncd .utt .c!  rnd subau.t .c.  r .connt l . t .nc? .uNit  o[
rhr y l f r  Loch Esr. tcr -  cola Courrc .od P.!1. proj ! . r  rra.  t la .q. t l t !d
I tr  T.bl .  lO, Sl8nlt lcmca crtctror lor olcd in i lc d. lst t lon proc.. .  . r .
b$ad on ih!  l l r t lonr l  naSlrt . r  cr lser lr  conl l lnad ln lbc coda of fod.ra!
l . lu l . r loo. (16 cl t  Pr lr  60. s.ct lgn 4)- lhc Strtc D.p.ruGn! ol  L.od . t td
lhlurr l  ncrourc.r-Ul. !orJc Slr . .  6cct lon {DLl lR-l tssl  sr l t  th. .r  cr l t t r l r  ro
@rlurr.  r l t ! , lbt l l t ,  tor both rhc l ld. l l  g! . tG rnd l l . . lor l  R.8i t . . !  of
I t i . ro. lc Plrca..  Sl tcr dct.Dlncd to bc po!.nr ial l t  . l ! ,n lr lc.nr for inaor-
r ! . lon conrcDt (c. t .8or lG. A .nd t .  TrbL l0) l r l l  undrr cr l t . r lon 0.
uhich d.t lnrs r lgnl f lcrnr rarourca. I  on?t ehlch r . . .brvc ylaldcd. o] r . ,
ba l l t . l t  !o yiald.  Intorst lon l .port .n!  ln pr.hlr tort  or hl . tort . ,
Si tr .  po:.nalr l l ,  a l ! ,nl l lcant .r  t .prr trnrr t lvr  ar lplcr ol  . iae typlr
(Carcaory 8, Trbh l0l  rrr  er lurtcd undar Crl t?r lon c,  rhlch dcalnar
al tnl t laet ratourcc. . t  aho..  ehlcb ' . , .6bodt th? dlr t l6cr iv.  chrrrctr t-
i r t lcr  of  I  typ!.  pc. lod. or f thod of (go3trutt lon.. . .  or tht t  r€pre3cot

T'bl' l0'

aril{llt or oEatcA& atqrtrcAtGa ASStSSlGa?a
lto rrofilcoo cD|llrL tlunc'ft

Esr lsr tararrs - cd.r outr.g! 
^|o 

tlll6 llatlcl lll

t l tE
t l t9
1320
llzr
t12Z
3323
t324

,9

Co.rat SltDltlcraca C.t.torlctt

A=Lpottm! for Intontt lotr  contcot.  turthal  drt '  Golkct lon 06!" ' ! t

(Pl lRl.rcrcrrch vr lur l  3
t=f.rort tot  for lhaout lon conttoS. no t l t tbar dr la col lGCllon tr tcct ' ! t?

ihi i r . rcrcerch vr lorr  sdm.not r I  a, t l  t  lc.nt)  t

! 'Erccl lcat sarPlG o! al l !  r tPr r t  locr l '  t ' i , lon'  . l ' l 'nd'  St l t ! '  or

Itrclond lcvci (tuRr.lnt.r9rltlvc v.lua)t rnd

c"or l iurr l ly r lgnl i tcent ( l l t l i :cul turr l  vr lur) '

la-.odad C.Er|l''Ltmet.l

lDcrPutthl t  drt l  cgtt .crton ntca.arrt  ( in!cn' lv '  tuf lGy rnd tct l in l '  !6d

sr. lbl t  rub.Rqant drta r .cdcrr/ i l ! l  Srt ion ctclvrt lon" i

f rn.Hl iu i t l ' rs rot i 'of  rny l lnd nrceri l ry '  rof l lc lent d ' t r  col t 'ctcd'

rrchl .olo8lcl t  c lcar inc! r lcucndcd. no Pt! 'Gryralon Pot 'nt l ' l
(eotr lbl .  Inctu. lon roto i i i i i . ie i t r-rugj i rrrd lor conrldctr t io l l :

lm=Pilrenl t lon t iah a-" loct o!  lntcigrot lv '  do!. loF nl  tcca"ndld

l lnctudlaa roe.oDrlr tc talalad data tE@'It  rort ' ;  
'oo

l i l - r ic i t* i t i in-E;;  ia, '  e l th no turth. i  uort  (rbd tor ' lb l '  ioclu ' lon

loto hndrcrglnS) '  or . ln ls l  tut thcr drtr  Gol l tc l lon nrc'r t r ty '

r  t lSdt lcrnt tatd dl t t iodul.btbl .  !D! l ty r l rolc cogootntr  r ty l6cl  indl-

! ldut  d l . ! lnct lon.r

sl t . .  v l tb pot.nl l r l  cul tus.t  t l tDl t lGrnc'  (crt l lory c ' .Trbl '  l0) 
" '

er lutcd ond.!  Suldcl tnGt ?r.P. lcd b, thc Advlt-oqf cdncl l .  oo l l l l tor lc

i i . i i - i . f -  ( lqt i l  entt t rrd rc 'utddtDlr  tor Cont ldcrrt lcD ! t  rr 'd l t lonr l

L" i .ur. i  v.ro. .  ln t l l r tortc l rcowrt lon Sdtdi  (Aci lP t985) '  l 'hr  Suldc-

i i icr  orr i"r  culrurr l  v. lua r  r . . , th.  (o.Grlburton datc bt rn hl trol lc

: r  l l :  . l  :  I  : "1 : l
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Prop.rt ,  ro .n oagolng r6l .ry o. culrural  ry. t i .  A trrdl t lo i l l  cutturr l
v. lw l t  .  col tur. l  vr lsr thrs i r .  hlrror lcr l  d. trb.  ( lg8Jr l)-  l t .  t ! ld.-
l ln. .  tot thq. aFcr,y thr! ' [ r l  protcrt l  n l td not t .v!  bc.o l t r  conrl . rcnt
u.!  r lnc. rht lqutt ,  hr I  culruar l  ryrrc l l  ordlr  to havr tudialonr l
csttur. l  er locr ( l985tt) .

lrtcd on !h. rlDdlntr of rhe cablnrd rdonEl.r.Dc! rury(:t fl.ld
vort .  rhc cul tor. l  ro. lot  ldant l f l .d r l rhin rha 9.. t  Loch E rr tcr -  Golt
courr!  .od F.!Lr projcct l ! . r  .pp.. t  to r lntc.  fa!  t lc ror!  pt tr .  l ra
! i t iaGd lo.obtt .nt l r l  r l ln l t lc.nat I r  ratu ol  gottnr l r l  I r lo i l . t ios
con!.or.  Fou. ot th!  ldGnrl l l .d . l r t r  (Sl tc.  J3l t ,  l l20. 3122. t t24) vlra
dl tanlnrd tg bc r l l ,n l l lcani lot  th. l r  Infodt loh contcdt onlyi
tppro9rl . te t l t lg. ! lon tor thar!  tew . l td routd lmolva qr irblc dlgrGaa
of tul thrr  d. t .  qol l .cr ion ( intrndvr .uw.t  l (al  dotr l lcd r lcoldl tg rnd
tar i  l rc.vraloor) .nd poa. lbl t  rubarqurn! d. tr  redlr t  qcryrt loo.,  t tc
. lctsrpelt lc . .op. . .d rcd! of  d. l .  col lccr lon tnd !ac@!ry s.r l  eould
b! d*. Iop.d lo cohrulr i l lon yl th rrol l  r rchrcolol l r ta ln DL|S-HSS, lnd
tonaalned gl thln tha $l taan cr l t laal  r?aosac! arnaldao! plar to br
lr .prrcd .nd .pprdcd Drior ro any r l t l t ! i ion t latd uorl .

Tlro of rh.  tddl l l l ld r lc l  (51:cs 3119, t t2l l  e.re dctenhcd co b!
r l ! ,ni f lcrnt both for thclr  lo lonr l lon coDr.nt rnd ror ihr l !  col trr . l
valua bcaruac ol  th.  pratGnca oa 6a or iorc hEtn burl t la.  gl th rattrdr
ro abcir  rc l tnt l f lc rBatrclr  v. lq.  ( lnfonat lon Gons.nrt .  rggtogrlr tc
rf t lgrr lon tor 3baa. i lo sl icr  yosld lnvolv.  vrr l .blr  dr l t l t r  of  turth.r
d.ar col ! .cr ion ( l t rr tnt lva ior.y l .ur l  d. tr l lcd r .cordl18 rrd tc.r
Grcrv.t lon.) .nd porr lbly rubraqu.na d.! .  rcc@cry ucav.t lant.  9i !h
r. t rrdr io lhclr  .ulrsr. l  valu!.  . lproprl . ta alr l t r r lod euld Jtuolrr
r l rh.r  cont lDu.d ln-?laca prot.ct lon { traatrurt lotr  r t r  i r . ) .  or dir lntrr-
r .nt  gf  .kal . ! .1 rralDr rccordlog to corrcnt gt . ta Srr l th Depatt i .nr
rctulat ioi l  and trccdur.r .

Onc. l ta (S1t.3323) crr  dctcnlnrd to bc r l lo l t lcrn!  bo!h for  1.3
lntoort ior cootent.  ar id a. r  Sood cra.pla ol  I  r l ta t tpr.  Approlalara
. l t l t . t loo for thl .  alr .  rould lwolvc .oc dctrcc ot forthrr  dl t r  col lqc-
t lor  ( lncludlnS, hlr tor lcr l  d*olnt . ry.nd lo.r t  lDtor.rDr r . r . . .ch) rnd
cont lnued prd.n.t lon slah .€.  hvr l  of  Inrcrprct lva dRcloFrnt.  At
ylah rhc olhrr r l r  . l t . r  tor r i lcb furthca ro. l  hr.  bcln raccrtndad. f l | |
r l .erp.cl l ic rcopr rod icr l .  of  drt .  rol lccr loo ar l .  r !  y!11..  r tgro-
gr l t t .  p|rn. to!  io larpr. trr lonr sould D. dwcloprd tD conrukrt lon r f tb
rr . l f  t r rht .olot l t t r  In DLm-1163. .nd conralncd gl thln thc e. l t r .n
cultsial aatou(aa .anttdrnt plrD to ba plcttrad rnd apprdcd }'lor to riy
. l t l t . t lon l lc ld vor l .

To ?alurtc th!  lnforrr t lotr  cont?nr 9t r l tcr  lx. tcd r l :hin th.  pr6
J€cG ar! . .  rhet eoutd b. iNcl i l8rr .d ln I lSh! o, v.r l4.  r .&r.Gh loplcr
davalopcd to fur:har uod.rr t .nd t . r l | r tor lc anC hlr tol lc ccuprt ioD rrd
u.!  of  thc projcct rr?r.  l t re toplc.  lnclud. aoor tao.rr !  d*r lnr!

l .  Parlod of urct
2, lLrula rrd int lnr l ty ot hrbl t f t lor r l r !  ccuprr lotr i
l .  Dl l l . r . r lon ot r ! , r lculrur l l  ayrrc doeloFutt  | rd
4. Dcal l lad dr l ln l t ion of 3r€orpholol lc. l  prclr i . r  rnd

cwl toi lantal  ah.n8t.

t -  l  r , ._1 L_l  t*  I  t - -  )  L. l  i - - )  r r  ; - - l  - - - t
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l lul l t .  i :  l t  r .ca&ndad t l r . t  .  {u. l l f l .a ascb.colot l r t  .Gl. . t lv. l t f
ronl toi  l r l t l r l  t rubblot . . t lv l t ,  .nd/o. aatr t . t lon cl . . t lnt  v i lh ln thc
projaca alcr.  lDl  3aoctr l  r l ln l f lc lncc r . tatdlnta tnd ra.6.ndad t tn-
.r.l tar.trlni. praa.otcd hrrr rrc brrcd oo tbG tlDdiotr of ti! coblt.d
rurtaca atd aubasrlacc aQconhalr tah€a ruwrl  t lc l r l  vo. l .  rhlch ldolvtd
rahtbr l t  l l r la.d r lbrutf .c" t . .alot .  lhrsatolc.  th. t .  dalurt lcnr .Dd
rccGndarloo.. . .  t lvo r l t t  r l t .  Scrcrd qq. l l f lcaclon al tr t  dul ln! ' .nt
d{aloFrnr rcclvf t t  lwolvlDl th!  rodl f lc.alon or t la land rutt lcar thar!
Ir . letya tb.  po.r lbl l l t t*htdla r6ot. .  lh. t  D.dtdr l t  unlneD or
strspcctd rubrulfrcc cultur.l fcrturct. dcpotltt' os bsrlllt tlSht ba
lrcutGrad. l t r . !ch I  r l lqt lon. lsrdlr ta rrchrcoloSlcr l  con.ul t . ! lon
ihould hc.a!ht.

I  J L-J L--}  L_)
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lEtr l l l rcEs cl t tD

ACI|P (Advl.ory Canclt  on l l l r tor l .  8r.&drt loo,

1985 Ouldr l lacr lor Cohrldcrrt lon ot t . .dlaloDrl  Ar l tutr t  vrtuc! ln
Hlrtor lc Pla6.rylr lon Rdld. g.rhlntton. D.C.t  Advirory Cguncl l
oo l l i r ror lc oruawlt lon. (Drrtc rcporr)  (Ar3rrr)

Al l . r .  J.

198, f lvc UplDd t I l i r  Archr.olol lc. l  . t rd f l r rortc. l  tN..r l8rr lonr lo
tha l ( .n. 'oh. Intcr.hm!".  lhta.r tr t .  l t ig lrat  l t -3i  l . l , .d of
O'.bu. Drp!.brtrr.l lG9o.t S!rl!! latort 0r-1. D?prtt.art of
AnthropoloSt.  l .mlc.  P. 8l .hop t tur.o.

Drrr . r t .  9. .  lnd l .V.  f l r . l t

l9t l  h.r l i ic c lr . .  l r tctrcrr  l ra t tdr l l r  thl l r  Drl ln l  &d Pr.hfu-
tor lc l l tcr .  Jourrr !-ol  rha loly^. . l rn Soc|tr  8t(2rr l r6-f f r .

Cll (codc of Fqd.rrl tGtulttlor)

36 Cff ,  Plrr  60 } |r t lonr l  i lg lrr t .  ot  l l l r tor lc Plrcr. .  lh ihhgton,
D.C. !  D.| [ ru.n! ot  th.  Inr.r lor.  l l . r loor l  l | !L
Sadlca.

Chr. .  U.P.

l98, lot .nlcr l  SuN.rr  l l l r t  Lsh E.. .r . . .  t&.r  l r l r rr lcr .  t . l .Dd ol
Or.hu. Honolulur Chlr  3 A$ocl. t . r .  Pr iprt ld lor R. t{ .  Toi l l
Corgor. i lon. (Scarabcr)

l ln ir .  1.0..  A,E. l l .un. rDd P.8. norcndrhl

1986 Ph.3c 3 -  D!.s lccov.ry Plrn lor  Archreolo8lcr l  ,nd
PalaotrtoloSlcr l  grcivrt lora. UaEt l (rch D.rt  t tc@!ry l logrr,
9r. !  l . !ch R..ora, i lonorul l r ! l l r  rbr.  l . l . rd ol  Or.hu, i l i I
l .port  ?56-05186. PrrDlr ld for g.r t  l . rch Ert .a.r .  (Hovdb.r l

F. ierEon. E.

lgr2 A St{dy of LrDd Ud! rnd V.t . t . . loo Ch.n!€! t ronouHul i ,
l7S-f925. crrdutf  r- lu.  Dr?.r  on f i lG. oaprrr . .nf  ot
Cco8..pbr.  Uolecr. l ty ol  l ldr i l  ( l t  Dorr.

6colrbc- l l ryr i  i

l9f t  Prcl l r imry Clotcchnlrr l  fnglDrGrlnl  naconorlr3atrcr,  9. .r  LGh
Ertra..  o.v. loFanr.  l lonosl ls l l .  O.h!.  ne. l l ,  l r .p. i .d lo.  i .H.
lal l l  Corpo..aior.  (Algurr)

l ( l rch. F.U.

l9r,  V. l lat  ASticd.srr t  sr.rn.  b prchi . to. lc Hdrl l  -  An Arch..F
loSlcr l  Conrld.r . t lon. Artrp par.oc.t l r . r  20(2) !2{6-2&.

1985 E.. . !b.r .d cod._. ld. f t rhhootr.  
_- A{|  . tprrod, lcr lcn lo Hd. i i |J

4rchlrolotr lnd prrhl.tory. Horolulu Uiiiiir-lE of lr*ili
3rrr  a.

l lc l l l l r tcr .  J.G.

r9t! lrcb.rolort of Orhu. El:-!!!g!-_!gg,g_-!g!lS!-q tO4. trotrolut u,
l l r r l l  r  Bl  ehop l tur. [  ! rc! ! .

Hl. tc l . .  J.9.

!96 l tdrrr ton n tr  contt .or.  tor Orhu g Volcrolc Gl.rr .  Otbu f3l !od,
I td. l l .  4FtJt l  hchptcr l  i .Do!. t  l tor6r.  strrG c.I l .8e. pA.

Rlkt.  t .J.

1973 gct .nd Dtt  ln .  l tdr l l rn V. l t . r !  th!  A.chr.olott ,  ot  rn A8.tcul_
tur. l  5y.rr .  ph.D. dlrnrtr t ion (AnthtopologyT. Unlvcrel ty ol
Brei l .

Ro.rodrhl .  f . t l ,

l98t Aaci.aologlcrl nacolDrlr.rnc! Suwc, for Edlrorlnrrl I.p!.a
Statasnt.  9. .a Leb E tr ta.  -  f ,a. l i |cnt l . t  Inc.dcarr t  rhd-t t .
nlRl-  fuporr 122-0OtO. pr.prr?d for thG Cl!y rnd Coun.y of
l lonolulu. (Scptahr)

Sol l  Sufr. '  Staft

1962 
F+-qg!!g--E!!{. u.s. D.pt. ttrtcrirsre ttedboor lto. t8.yrahtnt ton.  D.C, r  Gwcmcnt pr lnt lng Ot l lG6.

Srul lat ,  H. rnd G.9. lctrron

l9S l i th-PrFlr lon Crl lbr. t lon ot R.dloc.rbon f ix Scr l . ,  A0 tgyF
5O{! BC. Rrdle.rboo 28tSi-008.

j.:.
. r  l t [__!  1_' . ] l :1 1. t  i : t  ?. j ' ;  . t
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A?PIIDlr  A!

atStoRtcAL DocorEl| tAtt  t t8!ARc[ -  r !8r LOCf, lgtAt lg ?nOJrC? tRlA

nl . tostc. l  lcr . . rch lat .Glrc to tbr  LrDd of  Booool lo l l .
l r r  Olrrr lct ,  l . l rod ot  O.tr

br

c.10l L.  s l le. .  ! ,4.
l l l . tor lcr l  R!EG.r. [Gr

l lonolslu.  Hrer l l

fptroductlgn

?!. prllat btrnt ol thlr r6r.Eh r(forl lt to rslnt nrdtlt

rv.llrbla roE.r lGlttbolgtls.l, blr3ortcrtr lulturl oli ttr Dsttfl-

lu .alt tsrl u. d.t. ralrtlr. to ldocllull. It t. hoD.d, thtt thl

hl8hllgllr e{ !an!!d cE.ntrrlr rhlch .Dt[a h.!a trd. r.nlc.rbla

ln tht d.!.loF.rt qf brord aultEl sd bl.torlcrl bDlratlou ed

lhrt th.t thrll Dmrldr a doaurrtu? oo[tut fsc thloh thr eh&olo-

tlo.l tlndtnAr ut b. b.tt.r E rcrlr.d stl rDDlaolrt.d.

leugE!!!f$e!!

E r ru . lai rcch-frvorld bt thr &dt, cblatr si lbr ltnasrl

golnlrcr fs{ rncl.!3 tlrar. Sct of thr oldrlt lrriltloil rala!. lhat

of thr fru Erjor Sqdrr tro brtl f Dutlculs lnlanrt tn tltr u!1. lbc!.

I rq god! of rr ta!  toscr,  f&r &d fmdqr, r l l l l rd-dt th.  gtr  lsd!

Md bkm.rl th.q rr.lh s rtwducr of rlrar! sd rpfln6t tor th. cultl-

vrtlon of crotr sC ccriacttal od ntDt.ln.i r.ll-atocl.i ftlaDoDd.

for lhaiF u..  ?h!t  e al to c! td! l .d r t th f l r ln8 dlatatct  boqdarlE

rhlch lcrrrr to tha vslou Era ludr.  ( IM4t l9?2r1?2-r)

ln mctlnt llnr of chtrfr lpre8 frcr 44. lccordli8 !o !o!r 6rn!-

r lo8ic! .  t t ls c lE! of  chir f !  drtcd f :oc t ln to fourtr .n taa.srgloi l

!.tor. Be.hE.hr. (fs.lrq l96trl) t! l ! .Ellt u{.ntood hor frr

rt lurd tha poltlon of roti l nrldrnol ed n!o!!t hls taroulctr rtro

!ruttlul - l lcb ud .h.ltf l .br rteh, thlt ud rrFtrbl. croFa tlou-

rt!h.d. E . rD aot.tl to! r rDrctd yulstt of tN (hd Lol o Err)

rhlcb r|' qult. Dotulu uon! thil! ol chl.rflr rul. (A&ul, ftg)rto')

l! r Datrd 8rrult ol thl. frrt l l l t t of lsi l ud.at, tro Fy.l coi-

D*L t.t. lcrtart nrs th !bor. cr tha trt9to P.[lmcla. Thlt rcn

bju rad ltdrrlut. (gt|tlf||f 19701221 PMrloa dao drr.n.r lrDtlon

a! a rotal trrl4rlct ud ntgrt. llnahq sacodlC tlrlt! !o lhl! !1lr

bt thr ltn6 ua ht. oht.flt .nto[!q! rrll lBto thr l020'r, (frn{hE

l0{8rl?5-o}

tbr hl8t-pFductlrttt ol 8ra ludr rtrcoua8atl a rllrtbla polulrllcn.

tJr lhr tlla tb. flrrt DlIto!.rt oouu ru trut.0 la tErlr E rrr goDu-

l.tl6 ru .t.rdtlt dratlEba. (scr-ttt t9?, &'19?7) frtrvr blrtollur

luch rr l.-rbu lDr,.t thrt rod[ rD tlr.n tb!.cLlt DopBl.trd. !l lr

arA lo r[ hor ls ro tholt r ttrr tbola vtllaSar hYr vutlhotl ltivlDf

no! a rs...(I|| | lru f96rr{24) In trrdltr,orl t lr. lr l t roold r!!rr r

ruhrtratlrl h!o! forcr tould b. DE.ltarlr to 4latfln gtrt. tuo Dstch

ud flrh!6d'.f8trut horv.s, brcur no.irt lt l lcr sr.rrl l tbtr ' rr

cu olt Dcrtt. apDroriiltr rlr! bu.tl on thr tcut lllrlrr? ud trvll-

od rvlil.ns. rhl€h t81n.

to E.[bllrt ittholot,crl r.l.r.!c.! lalativr !o E rr t brcc.

rrB of r daflnlt. a!1!ltu.l !tg!l l !cu.. s.octttral t l!h !tt6 d[!t: ict.

thlr lrtr trtult fm !.v!rl l  f lcloEt lotr8-i lB coMCctlona ol chl.f!

and rotolst tlth th! ccr' blttlar folfht ttthln th! dllttl€t rhlsh

n.cr!!ltr!€{ thr coBrtructlon of t.rDllr of hu!| rrclltlc! !o thc ru
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godt (outc&t! rar. rvln dsmrd !.n grr rrhB !rlo! tq tbrlr blttg

ld.d upon tha!. d!rt.), ud th. prurnc! of larlculturd hrlru sd

ftlhlng rhrtn.! rhlcb n!. rlrrnrlrt !n guuet lra ti,6onttnu$

of t.rrtttty ed plclit. (rudu 1g6trr?,r luLut lgurl?r lall l lr lr!

l9?t r t00)

ttru. lt su ta r.lit tLrt E r eoplld f lortttoo of !oo, te!-
tla. tn tariltlqGl tb.. Au. to tt. !.trtlosahlp,ttb th. 6!dt url

chlrtu 6i jto a.tn!.ttm to! Dloilettrtt, of toth tsd ud r.r.

tldlttorul l.frrrtrc.! - [moullult

llu5r s1 15t trrdtllol|l r.f.!&car rrlrtlvr to Heaoullull cmrct

f DEtlcrrl$ ohuetr! or u arlnt rllb r lmC lorr or I rlt.. Aru o

hpol.l, rhtah l.. l tut.d b tb. s.rt.r of f lslrl lutl ] ldar tr prr-

.!nrd lD ttrdr,tloD r thr hilr of t!. arud|otb! rni DlolastolaD of

lerDuo, oAur. fr.l Dta-g!.. (sr.ruae f9?Or!t) IrtlfloDrlrt, r

nEa rhlch Oantuallt taour arrtgurd to tbr rbtla of t.at Loch, rr

th! noa !lva! to r ponl rhaF, l! aru@. r||llat routtl aDu s( lrtr

to Odu'. trorlb ShoF. ttFr qlrtr{ tlrFr tht, tun.d ud nrncri

th.lr lrth d,ora thr foolru ud fil corla, !hrl! dartlnrtlm batnt

t r r !  Lcb, ( fbrd.  p. I )

lhTr lr r parfinlE lud u0 loo.tad t! ih. Droj.ct ,ttr trda

u Poobllo. ft r.c.h.d ttr ner lndll lcot fs r brlt l. fonaht br-

tr.rn Odtu El trsrll foerr. llthsgh lha .cAurl alt.! of rrfua

rrr. l.lloltltut ed ltDtpr Culcho. r nGrartlra relor llllo trad rt,3 !lr-

fottu. of b.laf a!rt! !.sbt. f, lB hcld.ru cu! off ad cud.d tn

irluth to Eonoullull. url rtel up rt r plrr atl l t crl l.d ioo-ll l lo..

(f!td. p.tl) t l tsrut. thtr t! rrmtlrt.! ! . l l lorr h..d.i

t22-r0288?

It lart !1r hrla brrr lrra ncordri fo3 lionoultull. It!,t sa

lEorlt loc.t.o. lf at dl url thrt .D!.e io lall outrldr of tha Dro-

J.ot boudsl,.r. olr fttbtls rlrtlr l! a.atlsta ua lt f.Il. rltl.l!

tbrlr b@dctr.. tt l. .ltutrd oo frD.Drlpht Pobt ud tu bo u

Idurlhtll,. (:bftl. D.ra-t) l rolttut .rDt!o! of r bolu. .lld.

rutGril l! r loilog [ttltla tb. lcsdrtlrr ol Bolosllult d[Frar

ta t!-lr. tt tr at.tarlb.d || '@t.!t 'alt i tt.rt or th. boudut ba-

tr.r! Eoxu ua ?oululr !n t!! ttolllv ol t!. IEltrl.lu lulch.

(lrrrll strtr Irohlvrrr tnt.rto! Drlt. Lrld tlt.) Solu .lldttg tr!

r rDett fo! ohtrt., lt| atlatuca b foa*llqll-Eosr. futbal v.rltlal

occuDrtlo! of tll rttr tt tborl ot ru!.

Efll. lo{t cltil uhulra trro 6ultir.gl6 tlur lo th. rbuducr

ot .Dttl.r s0 ttr.!.t .trat tDtrio oultl[tlon t]r oror to flrb.n.n

of 3b. $ rbo t .d.a Ftcba. clo.. tq th.lr hou.r. oth.! cFF

fou!4 hata bcluda ,8. la[ltarr afar tlul.r oloDlr es&a ud tba Do9-

ul.s rtrl' tso rslrtt. (r.!{t lt?rtotr lr5 stl sDdt 197et169-7zl

coc6||! |!d bndtrult tr.rr t|!a rl.o plrBllful lD thr dttlrlct. (re'

dr 19?tr19or 191)

thr foll[tlf looda rasr froa l8 tb| vloltltt of t .t Lsh. Lu'

lasut, falbroDdd. frtFrrlu. 6d OLloldtrF. iE.ru flth tnDt ad

.o. ft.hht rhrb.! .ho ulrtrd h.n. (Stctlng l9?0rt2-tl) thr rr'

tut of lurto3 ln DE3lculB. .bNdao tttb tbrUfl.h .uch u taul ott-

t.-t. (Futur tg€rtra)

. l! .tttulv. ed utl{ulrtl rlEtra of rrlt to.b ot'rrtril ol th'

rhor. of thr f,oloullult lobr of 1..! lrch. ttotblr ralt tollt t|' tltu-

II :  
'  
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rt.d futh.r rtrrud rt F$lor. ?h| hulor Salt follt hrd ta51ufo6!

lhrt r.!. tr.c.rbl. to th. l020rr qtt tor.lblt.vrn sch rull$. It

1861. too rcr. !  hrd bc.r  d.votrd !o th.  ploduot lon of !dt .  (Prol l tc

C@.rclrl ldrctlt.r 1/18/'1861 rl,

.!lE:l. lh. i.r. Elrr lt!3hu uc€D$lrd fqrbu.hr lI srd tt.

chl.f. bFwlor rb6 thtt raat llto t.!Do!q:r nrldrncr la ctlya fsb-

lon. la bl. ulr rboul hlt rl.lt thrn, lt!8lt[ !.ltlonrd .a.16!

lhr hca of r rhrtl lod uil oglidbutad bla obtr.tl@ q t@ ud

flrb rhich ba rut hrr. fou0 ln rbulil.nc..

I ol| rltt |cccDrll.rl thr llry ed othara by lorl to !.r thr

rrFrt..l hrbttrllo! of r frr.llu d.lit, a tnc buL ol thr lrgron

of Err. It tar a crrrln o! flar$a b r s:ar chlalv ud.r ratarl

rhar. u thrt! tlailttloil ltBhr .na r a6a th.! rltlEtdr r 6od.

oer t! hr|n foEr trlh3 lbr fcr of r thutr hld blr rubtarrqur-

9u! abodr. Shub rfa t.![{ta bt t'h. llr.llu r 3orl| crtrblr

of b.lr{ lBflurncrd by frry.H ud rurlftc.tr rlth!! to'Llll tro.c

rbo brtr ud dulllt thtlr o! to ric. !hor. rho itlaot stl ro!-

th lp tha. , . . .

. . .  th l l r  ulut l  !od. of  oooLha t !  to uslr . t r  r  t lca l !  thr

grrud, r{tftctrnglt lEgt fo8 . burlral os ro of thr lq6r tulbou

rootr of u or trtor thlch ar bduSht fre.h fm t!.. I[tch or

l1al4. for tba ocEslol l  pFcE &rl  Dut dm at t ! .  bol t6 of cha

ntt ,  thr rr l r t r l ta Eost of fur l r  rood. or othE o6!st1bl. t r  st l

Rfllr uDo! lt i harD ol rrfll rtonlrr rilcb qr ha.t.d tbolcudhltr

u tha fur l  bl l ru out.  lh.  ru roott ,  o!  r i l tc lat  El lc lr t  s l  to

ba b.Iaa thara' .ra pl|crl coPctlt [Don thr ir.lad !tona!' utl

covarad rlth lrrvar stl tta., to lrat th@ sl.Dr stl Pacg.nt lac

h[t  l r lB l lct9lnS 1tr lo t i r  atr .  I  l l t l l .  t r t rr  1l  thto thFrl  uP-

on thr aEr,  ud tha rnola cov.r .d qulct l t  r l th rar l i r .  l l l t  r  iL: t l i

cgd-pl t ,  u ctorr ly u t tJ! !  o!  fou lbshtrt  dcDth of rath t t l l

cr tr  l t .  lhr t l t r r  cothg I trdur l ly ln contrct  t l ln lha not l tontt

ud cod! r Ir convarttd lnto tt.E. tlrtchi rlth ti.r :rdlrlltd harl

of tl| !3ont!r tn taa couua of tro o! tlrlta hounr rccoqlllrnGt

tht obrlcl. thro thI. hGl.ph.rlc.l l ttttr qoud or lTosd ov.i

lr olanEdr thr covlrllg ol aurhr lravrr r|td 3:ua, tr cctfuliy

arBovadr utl tbr son!|!ta t|l6 out. thr tru Fqt! ui rDhrd

sd Drrlrd, ud ulurl\t s. Derd.d on a lr$r tb!,oL rood.tr;1.!-

tar. rlth r .too. tf,atla. .as. fos os tlra lnchar ln dluatrr.

lb.n tbororl8blt b..tu, lhr ur Ftrlbl.r douAh..,.!hlr bo lonl

b.u thr trllElDd uucla of ddlt food for tnr Dur ol !t1a lhrs-

lls DaoDlt. th. Ellcl. of tood arrt lD llportsca rtth thr!, t.
!ltb, lrrr rltkdr sortad of hdtt!. tt la Itrtr in EotlalI3 16-
tlt,rf rlth thr rirE Drta. tf,lr, duollr tula![, g[rtr, hog! ud

do8r, uar ltlt tho |ru. b.hd ln tta tMd-dln cculfiri\'.

Such 6oolltt8 |lrd DrrDrrl,nt toott b.lnf obrlouty ulultld so

lhr aEradE..! sil duti.r ol tba 3rlbrthr thr! hbor rs nqulr.d

to b Coar DFvtoult. ti. uruurllt nuraso aEol.r rlrlnS fse

dltftrrnt Dut! of r rlll|!. or vdlrtr or . grtuott sonlrl8, b?-

oEa rt lrntth r plul!!, nolrrl.lr allnrl of thr rDproGh of th

arcnd dttr od of DnDEattd fot ltr u th. lroplt cEr to racog-

ntrr tt! $thorltt. (B1r$! tg46rl??-6)

. l lE b .ury uD ot thlr tuir (rlt i  r vGlrtlon to 165?) !y Ltrut.

Irld.r Dlot! f -lrtrllDt Ple.' tn tlrr oorr Inlua of lrulrsul lrlud.

lht. t th. ru. rlotlttt rb.r. t ir old r.lt b.& r.n locst.d. I rr-

ralblo lattlotnt of ilrrlllr||r ud cocoout trtaa q concrntr.lad on

X.lrDrpuht Polntt otl,.r gsdpllg! of hru.! ud tlrat u. rcitlrr.d

rlooS :hr lhora ud lotira on r fsrasaat qf e rrd rh.ich rDpesn ro ru

rauh-a.trl (psrtlr l .to thr cavr rtrorr). (Swry nrt. Ir? 4r7)

l8!6.a0. ?br dlrlonrqr lrt.ss tlrho! fMd uDoo htr etvrt tilr

hlr pnttacallor Ldall gD!,tb b.d cortructld rn rdola hostc ed slurci.

ln doba rchool hout lr a!!9 alrctrdl B thrar .3sctu.! r:t .Gntlo..ri

Itr DNrlng, aotr of thE a ttt.n.prclt lo loartlou. l ioravrs' lsd

rrcord! of th. l.!. l04or sd ruly loto. !r^a:on a 
".ltltrt 

hosc rpla.d
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of illu,Ilr ud frlltlrht. ?h.r. lsd !!cod! dlo pl&rd Mnool haur!

ud fatalul Cllholl,c Chsh ttr lolrpol.. (tnllvrr, lf6t1y. ud torcttn

lr61.t.n &d T.!tttonl.. od l l.hop lt l6rlr-a)

J.S.*:SC. th. Onrs l.h.l. rruls.rl Ln t[. .huDu6 qf Fotrqullull

(4t'2to er!) brln! trsdlrl to I. fatruoqoht. t? olh.s rrrrdr.a r.-

c.tv.i! lqtl pE.l. rut{n6 fr .lrt to 9.!9 unr t! rts.. (I!dtc.r

t929 r765-9)

Oll!'116a6. tn r l.ttf of c6plrtBr to rbr llntrt.r ot ttbltc tn-

rlncttoo, r rchool t.ehG naad Xrllrur told ot laranl iDrl!@n tF

Dttchr!' r! boaoultull thrt hrd hr!| oyrraroh ud lo[g nrglictri. til.

t..ch.r ma bta rlud.at sclrb.d rh$a D.tcb.r url uar th6 prductlya

r8rtd. trdt.er .llrrl lbrt tha Drtchc! !.!aln unihr tb. ca. of tha rchool

u on! ot th. ob1.tt l. rttmlllrt to tda thr Drlthrr arrt fFr th!|.

(Prbtt! t[tndtlon CcrlDoil lracr fth)

tl5llB&. lnothar tmch.r .t ltonoultult .ltDttttrt r !.tltlon to tbr

l l lrt l t lr of ?trbll! lutpctlon rtrt lna that h. ud lhr lrudrnl! of ht!

tchool r.gld!..! lru 6ory flahpoDd. rnd r-rielrtl thtE dlh fl.h tn

t8tl8. t! tbr ls l..!Jror ol thc dlltrlct hrd cmfhs.t.t! thc psdr, :tl!

tarsirr ularl thrlr $tur!. lpluantly r olNulF hrd gonr ou! ao!! ttBa

pocrllly In tt{ot orarrltr! .obool! to ulllll ud.yr),oDad qr nr6l.cr.d

lov.ru.Dt ludr tn tha vtaraltt for tha uplarF ua b.nttlt of tb! dl!-

t r tcr  lchoolr ,  ( lb ld.  )

alltllgl!. thr hlvt Cosoll h.cordr ttrrllcrtr thrt th! Ilnlrr.r of

Psbtlc l i l !Fcrton artoltrrl 'rdltqrdcn !rl!Blng .t 8rl. '  l lothrnt =o!!

could b. locrtrd ln otflairl lrcosd to fl i .h oul tn. d.tt lh of i i t sr-

tu. of tbaaa dlloRlaF. llotvtrl c . Fault cf ti:ata probl@. a rr!o-

!22-r0288t

lutlon w Drlrrl lEtHcllng Coy. I.lsuor rto hrrt lb. p.l.er tor

rcsrn h Erf anolorrd by r rrffi fcncrlrrr' (ttlyt cou$cu fucord 6r

)4?) Dcr to thr trut.r of tr prt.hr! sd fl|hrordr ar3 .Drrt lD lls&-

uuull ao! lht pd,rolrra r l,t rE}au tll|t tbtt Dllron fcs l€ln rhould

b. lo nlrtlvrlt olor. protl|ltt to to* rttu. I 0t.ltlct Prl|d ru

rlhr.tarl rt lrlpft rhotbE lt tr, Ls rdar o! fultt lr unblm.

11126116\1. ldrre. .arln rrotr t,lr lt!I.t.! of hbllc Istnotlon

tht. il|r to ltata hl| nuar foa tb. nJaotl@ cl . taEh.l. f.DlltB.

tr Esurc f.Dtua ol rtuolr! ca tblrba rhll. rlDlotrd r trchf or

[soullull rcbool rri of !|lrtrl trDFD.! condst rblh l|rchlna rt Fu-

loa. l.bsr rlro rrDtlol.d Crtbollo Fl.rtr It tbr Eaa tho irva t.ra

uct th. tf,olh lot r rbll. rho do Bot !|c6and tst.tltlf fiptllnr

(Itblls't!|tructtor Conrgmiracr lth)

tt la durtlt tha 1050. thrt I b.ll.tr tb. C.tboltc! coDtRCl ltoth.r

obu$h rhtob r|' iarcrtbril .trplt |r 'lodatatl olor. to Paarl lrrbor.' !t

ibr 1E00. thlr €lurab l, rbudon.A b6o.ur ot ltr nn.ilotn rtd iltlrtldrt'

ai atrtr. lt l! n9lGrt ln tlr tclt !8toa bt f rl.Dla .tncaN rltu-

.ttrl rtlt olor. to tht Dlll. I lud rrciu6l occ@ rlth CrPb.ll gttrt!

ln thr lrl. 1920r t! rhtob tb. cla lud l. 6irr! tor thr lud clor. to

thr rtll. lt ltttl. drt. dlrt.tl brt6d rbrt !r alrm hn b thr aowt.

o@ultrtl, I E adt rbla to o@aludr tbrt th.r 1. 16. lndtcrtloo tbt

tha olrl olwh tro}.lty lrt hrn br.! u l|DrDfFrjtl Potnt. I ron cur-

tul.rEln.tl6 of tltl. !.cord. tllt' iat. to b. oonducttd to dcrls.l!

l f  th l r  l !  !o.  (Scbooft  19?6rt lO-!)

1/21118\2. 8rd,.hrr th. rldttr of I. frl.ronoht, Ilutid hfr

DlirillcSt E mlr of ?ooolulolt bt olltdng dl nlht ! rt.Grld for

I ' t t
t -  | i  j  : - - t  : ._ l  : " t :  . l
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bl! lol. ur. (IDt.ltos D.pt. tt lrr)

!qIl. &tru llrhoD cdlntrd lhrt tll. totulrttoD tdrlD Crcrt bt

th| f85or. tE l.ndr hrd f.Ilra llro dt.ur. tha rldlDor .Dtrl.rtc of

105, Llll.d ilosr ths hrll s1 15. Ero loDolrtlo! tr a [rt.! cl r t.t

t.rh. f. alro aoird thrt th. ohl|fa ram rHIt r.rn ta 8ta lwrorr.

( l rhoD trr6r l r - l )

fD ruulrln! l6d ur. ls l85tr Coulrrr rtotrr

l.ult d,l tha t.rdrlng iogrlrttm ol Odru ra! .crttaltd soud

P.cl lcbo!. .lma tb. rrt cout of 3b. l.lorlr ud .t r.l.lur maa
thr crDt.! of th. lorth !out.

P.cl f,ubor foF.d u .rc.llrtr! .ttr lo! fl.h paarb. & lrlr-

6ulE lhodlu. ltth f lra. p6luul. JuttfuA ot ln lt ud ..v-

aral [dlc mar rlao, lonrc uu rhlc! t.rdad llttlr attf.lclll
cqutsctloD to ulr th.r lu{loclarl. tb.rt r.n 27 flrh loldr trttr,
on., rlth u cr. ol ,2O cr!!...r (CcltG tffft lo, 20)

!811. hlrttt. to rat.! aow.r url th. drv.loF.Dt ef Ett Plmtrtton

tbr lolldlaS rr qlttrnl

lhr rtlloov.i/ of sta.ts rrta! gtr iha tr.BU cli Dl.lD ot tha

Er. Dlrtl lct of ihr lt lui of orhu l.d to thr .rtrbllrh!.nt of Err

PlatrSlon. locrlrd on 3hr .outhrlltrn ahot. of, tha lllqd. !.trt.a

th. .nlr$c. to P.Fl lluLor Ed lubrrro Polbtr thr Flet.Slon rrt

olt8tn Uy p!fiottd bt lrtrJoln P. Dfutn{hrr of tt. o.tru n.tltr, *

Lud Corpuly forr to fulthrr hl! arllFqd ht.re.tr.

Sugu ssr [r Em ri 5rr long hrfon th. 1076 lnrf, of nr-

cllsltt o! lr6rt.tton, E th! lrvr!.trr! s. E. l l lhot oralr3ad r l l-

trr-porcrrd ru{u gtl l on tha ludr 10 ld{o, lr r Dclt! of inr.lr it

th. cyllndrr of thr Food n?v.rrnd'r all i . tntoit h! 3!da hlE rlf, ftr

srdt of hsdrood 6d ti.r crc!.!n. rr cap.tlr of 5!1Rdin6 .cn c&r

ths rs nrcrrlrrlr to psodura ona lan of !u3s r drt.

ltorcror. lrgu u r crtrclrl tlnturr ts not cotrlidtrtd for

tl. Dl6t.!1on sttl th. l lr l ut.. lu t. l! ro drl l l .d.t l ionosl.i-

ull tn l8?r. ln r!! l l t) l l t rr! thr .olt lrnt Jrrlr C&DbrlI, ol ]rs-

vlru lrut lllud .rp.slrnar rho Iroli lhr dFsSbt lor Lh h h.vir6

Eon s3.rtu rrl l ! drl lhd t!tr! d.r. (Conlc f9?r!2?€)

.t8e0-1. ldlF rri. tbr foll6tn8 otrrrrl lout

llo[(xtl.lElt E ll?E. f,onoullult, Dlrtrlst of Errt Je.r CrDbrll, E!q.,

PloDrlrrolt portoftlc. adir[r. Covrillnt nord. Bondllullr l, !tl!.

frr Sonolulu. lcra.Str 4rretor rll ln Dl|tur|, but Dosrrrlln8 frr-

tlla rolb rullabh for rgrtcultunl rflordt drulng for such vrlur-

!h rtool. th! &nfth of thlt trtrt! l! !o l.r. lhq l8 rlh!. It

artrBrb to rlthln l|r! tbu r.l la of thr r.a cort, to tLr r.!:rsi

of tb. P!.sl 8lr.! bl.t. l t l |  o[ thtr aat.tr iLf! lr. Calpballr!

aucoa.aful [t.alu boru3 br bran arirr u to rhlch r.r tht futlros.r

notar !n hh ltlr.rart. lhrta Gr vdslh.fllharlra lllEtrd ro thl!

.!trt.. (E|'|r!r88or189)

ry [.rt hdttrf plrar dtf hrvtna lludrullr rE .t llotroullutl.
.t I!. Jdrt Cs9ballrr. lhlt lttrtlt.e m.r al.o, thr frhulu FEch,

o! tba arirEr nortb lpll|t of tha l'lsdr of lbtob ! hrv. rlr..ctr

lpolrr. tba uoDouuull ruob l| u rrtarllva lroparlt. t|,r qrln

Frd rlu thsusb !t for abolt ttrlv. atlarr sd thr gtnf.l ba.c{!h

1! Ildo la[ thu lous rllr!. th. rw.yrd Nr !r 4rr?to sr!r.

Orr l!r6a tl|ct of thl. lb{ l. Drrt.ctv l.v.t '  r lt! l ttr .tc.ptlor

of r far Enr n.a! tha crntrr thrr. th|rr la r lnoll of llllns

6rud.
lra I!. C69brllr l t.tsd.r 1001L3 r6ttrd. ltou htv. odr of

tha loat rpltndtd rldrtt ta|. lnrbla. lal@ thc hour thrrr Er tro

loc5r, qa l.s!w, covarrd rlth trtar ldl, utl cll.brrtrd 9or lialr

Dlrnl,ttd, .uplly of flrh. ehtrtlt sll.3. !D thr fc dl|t&ct' roaa

tralty l l lar utt, tou cu r.a thl tuga ol toMlald tt lch foF lh.

brclhola of tbr lllud. lt tu on thr nosthrstt.rn .ldc of tht aos-

trlD rh.r thr .Gll.r D.rt of rt rr,dt tu t&!n. lht cirln !uf,

frqs I!. Ce0brllrt Dlur rt f,rhutu, rtr' to lh. tEttFsort iol6t

of ric tllsd. lhr rotl rt lforoullull li Sood' sd. rtll th! rtd

of l*lt.tlob' rl:l gt{ rt{'3h1n6. ln !tsr c.u tlt.r tt It rnollJr

trrltu! lud, but tha rlur of lEl!|tlon h!v. ncintl.v brtn !tcr!.d

by l ir. cepbrltr rho [u rut u utl!t| | | r l l l  ie thr dcPlh of ??,
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ta.:. lhh rctl hrr dcllvcr.d . conllnuN rtlaE of rrtar aqul

to 2r40O El l lo i l  pr!  hourr avls alncr thf  rupplt  116 rt tch t i !

Dl . ! .nt  f lor cGtlr  
's 

l tBcL on th. 22d of geDrlstarr to?t.  f r-

! ld.r  l r .  Cupbrl l rc r . ! ld!nc..  rhloh l r  Dl.oet l t  l t tut .r l  ud

lurbosd.d r l th omE.ntt l  ut l  rbrdr tnra r  th.n u. r t  FoBoul lul i

tro chulch.r ud I roh6l hou.. rlth r lltth rlll{r of utlva

hu!r.  ( lb lr l .  D. at ' )

:@. Fr{ Prmt DEoErr Tow hong tha Ctllrr.rr

...!@Gdr rv.nln! r. B4h.rl ltoroullqll, rhan th. rhola vltht lr

lau.d to stc!  t lstaE.. . fhtr  ru onr of thr lugl t  t tca pluts-

rloDt rr vlrlttd. ScallE.! tro or th!r. Ban otrlj., lrva I fd fhl&

thlch tbry cultlt.t. fcr thrilalvalr utl r. oft.n too csr uDon

hu[ rhrF. thraa rala r l lh l  or ta!  Ero ror l lna lhr l r  on lud. lut

tba ls3!r Dlutrtlou Gr mad bt .ariata l! ltoDoluLcr rho ltrva

a !6rg.r rctltrc lo! thE. thr hou$ ua dltttut! of dl tut lbr

bu.rt  n.c. . . l t l . t  o l  t l f . ,  arc.Dt thora of rost of  iha lor rar l i tv

Ir lat .E. tbr rood-ro* l .$DatDtad. tha bidt E uru{td ugud'

th. rooo lltr L.rt!,! l! r .hlp. Sfirtllrr thtrr B qulsa Dr.rtllt

onF.nt.d rlth . bord.! .boyr th. a.ttlnf of Chluarr .tll, on rnlc}!

g"erful lllerr ol fld.ra r.l! Idtrttd ud Chlnlt of,sEt.r rrl!trn.

fn thr c.ntar of iha F6 t! a lsgt trtl. rhata tlt Jill! ua t.lan

ln coaon. thrt nrv.t nlad lrcL for rlsrr ud of thta roa! rrcc:lant

ct lc la of dl . l  3h!t  a.a! q.Yr!  to r .Ef. . , .Eut os tha Elcr qd rutg

t l [ t . t tou I  r{  ! rdd.n.d bt th!  r l tht  ol  ro ]e!r  l rBr r t thout tg-

! !n ud chl ldt .n.  l t  r . . ! r t l  wrtual lnhEur thtr  h.rdln6 rotr th. !

la tquqtrnrr of  lcotat of  hDo!.rrrr  u l f  lhat rrrr  !o $nJr ul-

i l ! ! .  f .  rD| i ! .  of  Chln.r .  lu lSnt lon to thrra l l lmdt.  I i  l !

prop.r l t  r l r* lne no lEl8rrt lotr ,  l t  1!  l l ip l ,  th.  t !&r?l ,u! l t r8 of

ro Dsly rorkln8 rEhln.r lo ry ftald! utt Ydlatr. lb.!r luG cttr

rould b. battar,  aolr  dlalrrbla l .bortnr,  l t  thut hrd thr l :  r : rr !

dd l lg l l !  an. !  r l th th. ! . . . .  (Duotr  t8gzrt?)

!9!:. f d$crlptlon of JEG! CEpt.ltr. llonoultuli luctr rpprrird

ln th!  Pel l le CoErslr !  ldv.t t t rcr.  Onlt  cr l t l r  sC go.t !  rare pElur.dl

!21'rc2',''' 
A-12

Itlsb ln thr rrt of csoD! rrt Plo'ducrd' f,trr'tr th' Cht!'!r toal cL-

dfitd rtth r.€lrlllDg thr nDDl!|d! ltd lor!'3 r1o' lsdll ror thr u!'

or !hr. lutt! thrt Drt !'rt hlSh r'rtr' lDDtotltrtrly ?(x' rcsr l'l'

Dtutr0 ll ttcl mtl 5o aot" r'r drtot'tl io tD&|,' thl! b6M !lM-

trtlon Drl$lti to liatt RoblEoD rho ittEla3 tht drt t'!on' il6o rrltF

ln fsu I.tDdN 3tnr.

t t r l l . !qo'r lDlr lDofthlshth| luoht | t | r |ut l 'gogpr. l i . t | ld

cov|n. t l thr tcdt t ' t rdur|h|cbhrr l | f f i .Dtob..rc. l l .nt |n l r ! t .n-

l!! rtck. t8 lr6tr thr. cont Dutw b'our th' r'itrntDa nlidocl foa

bcth Eoniltlutl rtd Xrhslu lucbrr |r tdl'

lia ralirr notrd avt"nc' ol r soolArBbl' uttrt DoDdrtlon ln

foBat ttlaa. tba Edil of 
't!utlr' 

tEO Jrd Pot'to cultlvrlloa r'n

vl . lb l . . ! . r i ts | lut .dtb| . |d l ,q|9t i l . l tool l8 ' ,pthr!r jo!Glu.

of tnDtllrtloa d.olln..

lhr t@osllult nsch tu oElslDttt thr P!o!'rtt of r' i'lruonohtl

ugon h.r dftb tl trttd to h'! hutuo f,uhl[' 0Poo ht! dr'lh' hlr

aasotr0 tlta aold lt to J' !' C6tt' J' cstb'll yuhu'd lt 
'rr 

eon.'

t! l8?7. (Petfla cdrFtd lttltrti'tt s/tt/1605)

:.€i. f5 uttcl' atP'Hd lB thr EEdlD cu't!' ltr thlcb li rrl

.trt.d thsi B60uttutt tucb ru ui'l illlulr'lt tor crttl' uD ulll

1809. lftrF tbl'i d'i'r ldr" ol r r!6s tlltlttloa tbrr' b'dn tc r'-

t rr l r l l t r .  ( t rr t r t tu odtt t t  0/10/!st l )

Sl!.. Thr 
'bil 'ltloll 

rlgolt'd thr! t! Aogut of 1691 th' stll

tu udt!  Gonl lBcl laE' l !  !s tcb'dul 'd to oD'n tn t lovaobrt l  l t ln{ lng

brau t l t r t  D.c. !btr .  ( lb ld ')

!qtl. thtttrrt o!!rF"tl th' lollilln6 ln hlt !@rltt!r .uld"

:1 ? t l i  " - r : l
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I SUCI.i PIJtrl llotl.-u o lutscr of I luSa .ntarDaltr r.nd.rrd po!-

atbl. url pFfltrblr bt th. op.ntnt of tbr r.llrrt, tha lrt tugs

tlutrtlon, al6ht!.n !ll.r fg Honclulur rtt br nf.rlrd to. fitr.

thlt Dlulrtlo[ !r lr, rr foF*V r dry ud bFn Dlrlr, d.rtt-

tut. ot r.tr! or c[tttvrtlon, lb. h6a of rud ortth. tr.th tbr tD-
troduotlq ct .t.q, ud thr .ld of t!. Gtrlu rrla.r r .Dl.ndad

|l|.u DlutrtloD b|' ta6 dcvrloprdp crtab& of tutttna out uauallt

troa rla}|t to lro lhoutu0 tou of thr alahrrt .clE, tht sua osF
b.lta ralaad aol,rv bt st.ll8 .rl.r. lt tr !@ !a.l\r on. of th.

,l$!r.t ud rort trofltrbl. .r lrt.r otr thlr trlsub. ! l t l . tro-
Cuc. Ed taaval on.tad' bt l3 E c@vat i orc tl. rrll..t. rhtcb

.lq. bn rndrsrd pFllt.tl. r[cb r rut ud.ltalllt ar thr Llr
plarirt lonr rlth lt! d.!.ndrnt lopulrl lor of olr thruu{ p.non..

&rd lt lr trot t|Deb.bli tbrt othr! llglla ltrdultlrl .atart!lr.!

rtll rDrttrG uD doDt th. nt.. th.n thr rrd l. cotpl.r.d to ldrc-

lur lt ralt lrna th. Snytl od lltlhtl!6 ot rara!.I, r!!s &d 81c.

Dlot.t lo[r lot to rrlar to oth.a rlro! ltdutl l.r.

COl'. ttfttlc.-lnothrF oulc€. of lh. u.!u nllrrv ral.lrrlt.

l. th. rnotr,q ol r corl dtDo3. o! ttr r.tt rldr of tb. icbor.

,b.F srgoar of cod r nDtrut dlacbsFd bt B .trtlE tu Lron

u th. Edtd oorl .l.vrlolr rhtoh hu barn dolnt logd rolh ln u.

lordga aai lordls!.hlDr dulnt thr tNi tro o! t'blrr trr$. lh.

cod lr .!ond l! th.d! aKctad fo! ttr sa co b. Dut o[ bNd,

rrrtrt! ln tb. rar rrt, rbrtr.v!! rrqulHrl fo! eorlt{ ltaullpc

or fo! ahlFrnl to othrr Dgslr. lor thla hDrcrG.nt, lhr Frlllc

dc lndrblarl to lr, DtUtn{nur tha Stnrr.l urgtr of thr odru

nrtlrrr c6Dst. (rhfh.t l895rr9-40)

toqo-tqoa. lir rollrlnr ctl.cl. on tlrr f,[.lle Plb.r C6!qt .D-

ptuld l [  t l .

. . . fh!  vantu. r{  ! .d!  r .d 3 t ! .ct  of  lsc cotr tr ln ln6 r  luSc ptr-

ccntrgr of dlrlatldtrtrd co:d. tn th. n.lShboshood of Ett ?lutr-

t lon, .na& nothl . t  t l ! .  roul i l  t tsr  ru cholar fot  thc ?lot ln6.

I  far t .s b.f6rr  l rvr ld nudrrd pler!  hrd ba?n tr !  Gl bt  t t r .

govrrEcrt otr r put of !f,1! lud ror arF.rl!.trtal ,ur9o!at' lut

no r l ! .1 lndut l t  ra darr: ,ot .d ! t  th.  t r l . l .  lh.y l tod la ra.

8Tosrl !d [ltlnt for thr hsftar. ln rrDart ll llrrl cultcrr

rould t.t.t oncr !h.! th. roll lt u lda.l o!. for !ht. hudt

Dlut. 15. ti.rlttu ?lbrt Co.. rhlch It. ?unrr o!6m1z.dr ul o[

rbloh h| l '  [6 mrarrr  h. i  ?55 Enr qdr!  f rncr '  t ro sd r  bdf

!tl.r ol rllqh 1,. rlora rrtl rllh BDod art[ .t eotrrroLrnt p!ca!.

Ply. hrll|dlrd lca.r lta cl.u.rl utl glut.d. Xolt of tbtt hr| bltn

rardal, stt ,O ct.a m.r!ll|. to c@Dl.tt .ll th.t lr nrc.r!.rt

to t . rA thl |  t rE. lhrn s.  r l to fN. l la!  ol  roid r .rdJ. lhr. .

hudrad lhoururl Ctootn{ plutr ln th. v.rlou fl.ld! trlllft ts

th. stl,vltt of th. ursr! ud hlt h.lpin. lh. rhol. Dlul.tlctr

. l| rr hvd r| r Dr.lrh. In r lrr6r ftrld co[trlDtn8 lr0 |rrr!,
!$lr of thr orls Rrllr.t & lrnd Co.rr trEl. li! flrt hartl lr
to tt grthtnd l! I tlr ssthr. thr Dlutt ran lrt out ltr Di6.!br!

1890. tbt old E r Plotrtle trqaqr f|mtrht!3 th! !uci.n. lt ru

. .@hblrr dr:r rlntaE sd. tboulh toua Dlutr nqula. rrln. tr'cy

thrlr.il r.ll sd u todlt Dul thr br..t tl|tr onlt rrrl3itrS thr

Elyrl of r aacorttsrtgr to rrnda! Rtls b ltb... O[l ol thl.

arctloD cf lro e!$ th. c6D!\' hu f!6iuFd on {culna 5.o lot! of
qlaq f!h.r. for rhloh lt {! oftlnil .ttht crDtr }rr lud h llono-

lulu o! nlnr c.ata !F Doud ln Sm frmsltco... (?Erdl!. of th

Pstflo l|toh t902r1?)

lqoa. tha llsrlle tlb.r cooDq' lncrr.d lta a. of .ltd culll-

vrltot rM ?to to l.oql Ent. (thro tto'rl?))

!qrg. b F r Plutrtlqn Co. Drp of lhlr drt. Dlottrd lhr locttlos

of tha foll@1trg lsrbubr flrld rdllord llnr.r oi&,L l!D. sd .trslot.

dltsh.t, f DEL rdJeol to rl.2' r!.rtoln. vll l | to' Nrvtl i lr.nr ltrrl

. l .d ud ru(t lnlud sro. (Conde 19731205)

-l9ar-t. Xllrttvr !o ell l lET utlvltt ln lht E rr t!.. follt ln8

.rlrrctr rl l l  t.nr nr . twrttf of htdhltSht!r

th. llattB! cor!! ttr sitllon .t arr ' ' 
5t'rt sodcn rlrfl'ld-
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rs d.yaloD.d fra.h.t hrd !q.a 3qs 15 tco tanlt . dtrlGtblr

Foorlld: oEt. .l! th! nradqust.r! bu! of l8lnr lvtttlo ln ria
Prclflc. lt ralvad |' tha rprlntbouo Inlo lonEd uru. Errrt
l..tbahacb rlr wlc 6ota6 3o c! latmlnt frt lEtf& Btlon trot

throsgh Irr. tlflrn 19501225)

Rlr thr ?.rrl llEbo! rltacll

It r lst ?rt? ..!orr oa tlSbl|n .roo!.d dq trE rhr clouiL

to rlthln 29 flat of tha fraud .t th. llsln. CorDr llr Slrtloa rt
Err; rlrtrt l ln6 tt. 19 tlur! .tsrlt thr{ ut on lh. t l l ld, ?hlrtl-

thr.t .{Farft r.nl uD ll .!ol.r md ihr nnloln8 16 rq!. too br!-

It dE|'rd to !lt. thr aarlnr.r b dttptrrlloo. ldptlrd th.1r pl!-

tol. .t thc d.Dctlng Jrprrur. (ft ld. D. 2)

' 13 Err. .ltrr borblnt tha lau-tt llalr. dlflltd, .nrtt plutr

uchtla-twad tht gtutrlloatr r.l! attr.tr tbr .lll ed. Dorrr Dlut
.nd ro!. lo hour., ald rrct.i tro cu. ftn.. (ftfC. p.t)

...6 . th$iat la.! thu tro traLr rft.s tha :ablna, fErr .d-

JG.nt to l.r! lsh .t DrGl l{ubor r.ra ori.nd to.hser th.lr frFr
bt .udoh. lha osd.r r|r rodlalrd lo dla tro d$'r,to trtrDc., rad

thr u.n r.ra D.Elttail tc ratm 3o thalr fE durba rlryU,Sh! ssll

llrrttocl cculd bt aovrt ud cropr hr.rt.d. ti. dlltrlerd fcrn,
tho brd oB\| rrc.ntlt b.rn .tlrbllrlad rt f.at leh bt thr PB 3c-
gqttt lillnlttlrtloDr rala toraad to to.L trltot ry houl'g rl:lt

frhnd! rnd rrlillyat o! t! ttr gluhtlon. Slncr th.y hrd lnvlrtrd

tn lhrtr antlrlt lrrt pnstlcrl ly . l l  of thrtr l l t lrr !ovtn6! ud cen-

tld.rr!!. tonrt bgnorrtl frr lhr Rll r r.ll' t.v!r.l !sflr!.d hrr-

vy tor ! . ! .  ( fbfd,  p. lot)

lDDandrd to thlt tlpolt 1r r €Gplrhanltrt rqsoutrtltrt of lud occu.

9r!1cn ud ulr  Dn.drt lD8 1050. lht  drtr  hD brrn l r th. l rd frq!  Er1:r : i f

Cocsrtr tr  of  r l l  ra8{rt . r .d Gl i lu ur l  f rq tr ! l l .oNr ranCir ld ln bl l t : f

of thtr cl.t[ brfon lh. Lsrt C@l.rtonrn dw"lnt th. 0r.!r LrhGlr.

Thlt cfto!! ttu t.Irr rtlvstt{t of 3ha rull.rt sd aort corirlata lody

of lud r .cor i .vr l l .b l .  lor. !udJr.

,22-rOZ88' l - t6

tt tr l.srdlrt.lt rpDlrrn! ihrt d:Loua[ lrrv o! ih. clrl.ut!

lonrllt r.artvrd thrl! lurb fros thr rulou lobehlll ln thc loJot

EA l6iorr . tood nabF cf tb.o tnh.r|'t.O u. cf th..t lsda lr€

tbrla Dqnt. er uo.rton rho occutrlrrl th. ldd rllcr tha tlra of lr-

r.h&.br l. lr fsrbu.hr I dtd lD lolt, rila ol th.rr lud, brtng

6latc.d hrd arllrlrtlold o€cuprtlon ud urr rltht! r frally.

tbr lntltr .huFru of nonoullull, ru olrh.d bt I. frh$onohl tho

Fqalr.d l lr2JO *r$. f l,tbll brr luilr 9? clrl lutr Dnlrntrd thllr

lrtt[r of ngl,rtrrtto[ b.fon thr tr4{ Ccltrrloh for ludr rhlch thrt

.llhf hrd udc etud r.rldrea o! dltltattoo. PErlr !.tn{ chlr.tl

asf rtrti.d tufd tr rlrr tsc .1t, lo 9.r9 Enr. ol.ls sd l.rtlBont

r.ft.ctod qt.ulfr le oltw. uDlsd tbtrto sttlr.tlon ed Dutu.€r.

f,Nr tttr. ud, eluta!! of bo[rar rrn nt!!ro[ !r{ aotllarld. ll|o

ancoutarad tn thila racoltL ala !.f.ra[cat to taro Drtchr. !|lrl'.d ror

Dlh|o or Drlrm|lt. n.ltrdlnf th.l.r ltttlr ttrt cotd b. foud lr of-

f lsl. l nooad.rc.!t th.t l l .btondr r.n.l.o 0arl6Drtd fo! thr6 ln th.

cra. l! tr auplor.C lb.t tbr ralatusc. of tD... Prtoh.. srl Doddt

r.r. thr rarpo[tblllt!| of th. Drtrolrr! u Dst of thrlt'hrrd lrbor.'

lbr fnitr oa tbrl! t!.r.ll" pFt.blt r.nt to tht chl.f or td.rd th.t'r

oh uDh.P.

llro rortlv of aotr r th. yslou gtvrtsrl flstulaa ud hrb.rlt

llntiotrrrl u toudrrlr! bt rilirntr ot Sonoullult. Follf,ln{ t! r llrt-

lnt bt i l t.tElot of roo. ot lhr ror lBtGlrrtltU Dotlt. u.d by !.t ldra!!

lr dr.crlhlag Drfralrr

lrDllrpuht hru.lo$ eona rhloh N llarad . fcahou., . rln!-
tEd, Dugurtlsdr r tcadr tEsllt. hot Ptarr trtt ttd!.

. lh$r rt!.o to br a ch@b Mtl a caq?tirt on Etr. !:r.
rhlch illt| drt. tolt-fdlrl.r u nolr of tha ta!?rlow
!:tv.n tafar tg lt.

I I : t :_ l : - .Jt I - ,  I
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i. .-_l L ".-J L_._:l ;.:*'l L_::t
A-t8A-l t

lul.u clltf. hl.! coEutv, itiolr DE!, fth.-tarlnrtu.Glttt, trhrrurtrriiu Ga; i;i;i.iil'-
lpndr r..tfu! b@., Drtron lfor,'lufirrrufu (rriJt-
It Dra?), crtth tttrcrr.
De++r ttrh !o!1. brlrut.r, . hl3h nrt tr€ th..rr |rtBa, trholrr tmd. ritt tar, lifrfn-ffi

1.:l:ll?r*, .:lr.Eq or.tbrob rhr rorr ,trr.rt,
tt?urtrd tt Erllr{ loiE&abft.
.rt.Dl,v. tso ttrtcDaa
lrro trtch-rtr tl.lto!r!, r blr 3mr1 r Drt tdGC
I.oDua!, hMr. Dta Dau. brrltnlir bulruhar.
rolrool hru., irh6 trlotr frprlul, Cathottc chuah.
le

lel.ul. clttf ot rhtBh t. art r trll
Irt..bra olltfr t\.|il.!s rrns. liru !,o!d. trl!|u
Fndr fdtul lprt, t*o^lrl., trro grtcl 3uiO lrrui.
FFrr^clv. [t.t G.trtr. Drlao! Dlot. prlcll, D.E.xrloLolo. rso tod, toteso ft-'.Dsal nrclirriu '
rorC.
bulnrbrr

Rl3hrqr/$drey. t.urrtFEr clllfr lrDrhtr (nuul
tblal.t.. r.rttsf i@.. Drrollt D.u.
leuhtt'ur olilf. lil or! rlle trcrr. ,rlellt DrE

!$@!!!9@:

t! l. r8o.nded tb.t addltloill rttcrcb allott ba sPtDdGl torrd

tha aolDrt lon ol  reordr ralr t lva to atsl t  l l t tot tc g.sbd r l t . r  .uch .r

coatrtla.. chqrcbaa. ..loot.. rod Pstton. eltbh tLr itlttrlct. A. tba

Ltoiltlon plarantaa ln tba Dtaraot tooat la Itt6dad tsta ar an dar

r lc trraa olo rrrdl l t  nr l l rbl i  rdE.r rnd ott6.Picl l lc lDfoi l t lon

rr3etdb; rlt. locrtr,ona vaaa lot toood. lt lr Lofd tbtt t rcrr corcln-

ts.trd .ltost rlll dattEba rb.th.r aDt ol tb. rbd. .lla. rt. tlturt.d

el t f ,b thr groJect rrre.

tpElllc rtr.arch rrl.tlv. to br ?lrntrtlo! rtri tllltrqf ura of

Itonotlull rould al.o h rrlqbb fu rt...tht blttorlc.l rod rrch..G

loglcr l  r l tar.

I t  l .  r t rE rcol ldtd t t r t  ot . l  b l t tor l r t  ba l . tb.r .d l t t  l r r losr

bdlrtdol. r..ctrt.rt rlt! tb. .E.r nto rrr tulllrt ult! tbr d.trtlt of

bl.toalc t.rlod l.!d !a. .na rlt. lgc.llodt. lr tbl| L{nd ol PtLrtt d.lr

rb !6 !*..! to bt anc@r.s.d l! tt. b{rto.lc.t tlt.raGur.. lt la of

d.lbltr !|tortrtc..

xotc:  So t .r  rr  porr lDle. : i r  rrprdtut!  locat loDr o, th.  .boa 16r!
l .nd ualtr  or ar! . r  br la brto plottrd rr tr t lvr- to- ' rrJ ottcr orth.  rpp.hd.d coDy ot t roorr!rr ! r . -- l ! t8 rrp ot l tonet iol t  Vrf try(St.rG Sun.y Off lc. .  X.! . tbD l to.6tO).
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' ltbto6trgtv
ll l .n. CraDfr..d
l95O lLrtllr. tc lrE. lotolutur Onlyrnltt of tfrrlt frrr.
ltnthB, llrq
lC46 i.ttdroca of trott-m. l.u ,,tr !h.gsdrtah l!tud!t...

f,stfolir t.s.kl.lr lstlnttoa.
Dlthog, S.Fno Edrullr
It l6 R[lntrc.nctr of otC Burtt. l lonolulur lfur!. lo or|ittr Co.
Bourl ot Cstlrtm.r ro Q[lrt Lsrt llilrr
1129 lndlorr of lrrdr... lorolulur trrrttort of Eurtl.
8d!ar,oaor la
1860 thr lullE flnrrllr Strtttttcd Bi O@Bold Dtr.clort.

toolclu I !u trsolacot 0.o. lrr.r & Co.
Cotrar. Jr... c. 6d O.rda I. l.!t
197, SuaE ?rrtu. C.lltomlr! Ol.rooA iubltrhrE.
celt.!, Joto Lalr,
l9?l PoFl.tt6 ud !3tllsrtl6 of Leil ud S.. k furll. 105r.

l.r forlr lr&r n.Drllrt.
DEgq. lsul
l8g2 rtoud trorS Thr chlarra, l{o. t.r rl x!G!.!d, rpslr.

E.no.tr E. s. c:'rrihlU
f9?l lhr ludlu Plulr! Volw l. l l .r lorlr lru l.rrlnt Co.
luqrr 8. t. Csrtddll md Sllrrlrth oFu Butlt
1912, l.tlv. El6t.n !n Old lerrll. lonolulur ll.boD llu.u PnD.

fErlur 3rs.l Ia
l95l iultoBChlrl| of lrrrll. Eoaolstur thr lE.h|a.h\schoolr ?!.t!.

lsl l l t. i .r. J. Cllb.rt
t9?l lrsh.roloEr of orlN. irr lo*t Lrau n.pd[t Co.

Itrlut, Irrlr fE.u
1rE, Ol.lo io[u. llotrolulur llrhop lulE Dn!t.

Schrlrt '  Scberg C.
197) lh. It|| lol lry Crilu.t of l l l tr l l . l lonolulur l.mlca P. alrhop

llur aru.
1977 tll.todorl St.glrtlcc of llrralt. Eonolulrr t!. [llv.Ettt Pr.'.

of 8.rr11.

Sshoofa' Rob.rt
ttla Ptoarrn of thr ?dth. Honolulur l,.ulr lor!mrc!!.

Strta of f,arrll
lBhlVar
5|F.y

5t.altng, t l!p.lh P.
r9?4 fad.r - aultDS chl.f. of l l .r.t l . Xonolulut l.nlca P. al.t-op Is!E.
r??8 slt lr of Odru. lonolulur 8lnlcr P. l lrhop l lurE.

lhro' th6E 6.
t9J5 llrrlllu llrurc ud lsu6l. ll0nolulut l. 0. thruE.

thltn.tr Brdlt x.
.f!95 lh! touslrt!r 6ulda... l lonolulur fh. lNrll,q Curttr Co.

t_ t" . i  L i  t . .  1 t  t  t - ' )

!22-t01807

l.rtod!cd.

FuellE 5sa11., gfl,/1E i
Pclflc C@.Er.rl Adtrrttrrr, 1l)0/186l

8l1rfts85
lurdlr. ot th. P|.tf lo, Xmb tgoe

a'-  [ -_ r - - l  r . ' - l  r -  J i . I  . :_ t : - - !  :_ | t_ l : -  l
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b.!ea.n l9t- l9l?,  t r  r . .  not thlrc atter th.  etr .  t tarG yr.  alro rn
trrdl . tad caGlcrt t  tha grmt dld not b&. htrdrt@.r.  bur ccrc Jott
crr th r@nda.

At.hpotrd I t  thc r . l l .ord sr nD D, rh. J.9rn..a.  f t !  t l th w!! .old .r
l lodout iul l  fu l l ro.d Slrcion D.pot.  Si l  ol  rbt  Jrprnrrc pol lbl ;  hrr l
t l th lot  r l thtr  of  l . tor! .

licra vcr! ro hourla on lloraac ?olnt-JtptDlaa yar! s tia Fd of rhr
golott  lhgr hld t l .h lol  r l3[ tr  lu Clpbcl l  ! . t r te.  !q!L fd. . .  ertG on
th! SgB . ld.  ot  poloa, locrtcd D' rho brrcLl .h rct l  rnd old r l rd. l l l .

A chinlra cctort  rrr  Dt i l t  loc.t .d oh th.  pr.r !n!  lorbtdr lot  rnd r l .o
od lllrrgto and lLo lott. ltara rerc t[eloul g,rdcr rltb hcrrtrtocr or

1942 - Dulltrt tfilll, lta artr c[a ro llot?la iolnt to Frt .tr qrdcrlround
cduolt.tion c.blc ltc t[. r.ln grirM. f,ord to th. trry cug oo the
polra. tha .rr i t  bd alrcrdt rodl t lad r$s rrcr.  ul th rnt l r l rcr. t r  gun

-placaaolt. 
llrrrt yrl a falrlt lrrfr cDp r{rh .rrt .ood!. lolldlnfr.

l r r t  Eul ldccd .sch ot rhr pol .r  . tc. .  .nd r tprrcnt ly ld. lad thr cartart
t r t ta.

1955 - l locd ao l lo. . .e ?oltr ! .

l9J7 - lu l l t  I  o. l l  bor l  rrp into 9crt  Lch. sdalr l  rr : l f tcta rcrc
loond durhj  thlr  eor l ,  rrd ln. lsdcd .  oal l  brr . l r  g, lg . t lL. .  bt .d!  ot
rcdlo-rlzt{ racr.nlular crorr-.icrion brtrk rdrr (tiiirifind e sall
cotr l  lnobbtd p@rd!r rhlch urr lound ln r  Er l l  cnl ty (rort t )  ln
bo{lrLr at  ihora.

122-rO2tU l-5

Dllollltrt rc'

lb la.  c.80 tGri l  o ld,

l9l? -  loro r t  t loDal lut l .  ln ha! n. .r  thG old t . t l lord. lai lon d'Po' '

Att.odcd lA,a School tor .l*nlaqf .chool, rfll lrtcr St. Loulr lulh 9chsl

h llo6oluls. Ai .lpr8l[tclt 20 tarr. ot .8.. tl r@.d to thc Inl'dd

lor!16 qf l loDoul lul l .

1910 - latlrtad l. rb. Ar.t at tba at. ol 2t t..i. old. rcfl.d on l'ltl'od

rnd lrt d.r.t|. Dortt. rnd tttumrd ln l9{5.

lor tha nu! tro tlrra. t. rollcd tqr hll bro:hrr ln Konotulg. llc tel

ot t  lor rgirElucelt  on. t . rr .

lgJO - 
gt$tcd rorLln8 rr  t ta hr Plrntr t lon 8torG. tnd r tr lnrd tb.r .  lor

th. nd! 12 y?rrt. rrdslnt lo l9@-

gbtla h! brd no! rrtur[ad to f,oalro Polnt rlacc bllorc ltgll. hr toebcrcd

auch chlrr .  r .  Eh! chlnct.  ceGtl t  6 ! t .  Polot ' .nd thrt  t f ia r ld lc.bd'
thr bl . tol lc f l rh9ord (st t .3!2f)  l r r  .  r .p. tr  Elrcar lor Gbl ldr.n.  $.

dro r|| rbl! !o na! rrtt ot. th. frlll.. atrt hrd ratld"d tn lhc t.rr.rd

Fra ot ltotrdllult trtlct. md to Polnt out tbr t9Plqlutr fon.r lcr-

! lon. of  thal i  tat ldancaa on |  laatn! .at l r l  Phqto3rrph.
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.*rrr'rn8
rarst  Loct r8!4t83 t toJact t t tA

bt

Prl l  H, Rorcnd.hl .  Ph.D.
t'||Rt

Ni lo.  l tdr l l

Infgnd lDt.wlda elth awlr.l todl.dt"rbl. le.l l.loilrntr *ta
ctrr l ld st  ta t t r t  of  tba wcsdl garc LGlr Etatar tcconnalaarncr rowql
prol .c! .  ln l t l . l  ler l  coharc:a r . lu l tad ln. l , l r t  o l  awror pgrrnl l r l
In lonrnrr.  ol  rhr thrra ecrc .c lact.d oo lhr bart  ol  botb lul l i rs lqf
elah . t .  l lonosl ls l l  . rc.  rad pr.cr lc. l  evelhbl l l ry.  ln l lna drh at ' .
concludln8 rd*ndat lon i .d.  t t  Si lva la h.r  hlalor lcal  dGEGnrarT
rG.lr tcb rcgort  concl lnln8 tha tr thlr ln8 qf orr l  blr tor lar.  l t  l r  rpprrcnt
that l t  eould aa.r l l l . l t  bG producElvr to coir l l t  ot la!  Indivl lur la tr-
thr ln l t la l  l l r t  of  totrot ld lntonrnrr,  rr  9! l l  a!  conduct rore lont l
lo:cwlcr ul i l r  th.  th. .a lolorutr  tba! err .  el . l tcd.

Al1 th.ac Inlorrotr  prdld.d Inlonrt lon rbout 20rh c.Dt lry ccupr-
tioa and laDd laa vlthh thc jroJrct rrtl. Ol prrtlculrr vtlu. y.r tha
lnton. l lon tc l . t ln l  to l lor.rG Polns- lc th.  l l | l tcd pregtu hrbl trc lon.
thr qtcnslvc 9l | l l  ut l l ls l r lon Dd rodl l lc. t lon ol  lha ar lr .  rnd thc tora
r.clor Do.r- | lg l l  D.r iod ol  *cug.t loD*.nd lotonrt ld rGl. t lng to !h.
apprr.rr  crr l t  gra.cBc ql  an old chorch.nd r.rBlr t td cacrcty or lhc
la rldl. Ju.t lol.td oa llor.r. Polnt. d.rloolltr! rtc ORIL-f,dl lrrlro.d
tr .d!  (5lr !  9l l l )  rnd rh! rdjrcrnr f t thgond (Slra 332t) thrr  l rad bccn
cratt .d !y rha rr l l .ord crur*ry ln lbc cr l ly 1890!.

ltc [olldloS lolorutlon ett obtal..d In r rcricr ol lnlonrl Inccr-
i ld.  gl th thrce otdrr re. ldlbt .  ot  ths lonout lr l i  . r . r .  lndlvldor l
lofortrntr  htv€ not bt ln ldlnt l tkd bt 6ue hrra tn baatutc thG lotrplcrr
v.r. not toilal oDG.. rid ti. lnloiltlod obtalo.d h.a ooc bcai cooflnad
or chelGd ! t  . ! . i l r  of  r .pcrt  v l t l t ! .

Iltlux rfi .4.

l l . !c,  c.  8A t . . ra oldl  r . rr i !d.

l9of -  Eotn 516l lS7 ta K{1..  , l !u l t  both p.r .nt .  Chln..r .

l9 l2 -  l t  th.  r8r  of  r tn.  h l .  lu l l t  rwad to th!  lbhur n.Dch.. . .  ln
l lonol lul l .  A horae strbla rar loaatcd charr lhrra la od a lar! , r  rrnlo
rtr! (bcocao ahc oo l!n.t of Fort |lcryct f,old). filt lrthet hrd r rtorr
. .d crr  r l lo I  t . i lor.  l l .  r t t .ndad Eer school throuth thc . l thtb 8r.d.t

3t?-r0228?

c. 1918-1919 - f,.call.d th$ rhcn hr Yrr 15 or !6 

'crtr 

oldr ha u..d to to
dm to tlortaa Soln!. rlon8, ahr rhotcll!! ta tlaEa gtt no rord. lhria ea,

ontt  rbr f t l l road b!d. l t t t r  rr l  |  looB sr l l l  lertcd r loni  thc .oulh

rldi ot thc polat. rlong th. rhorGllo.. Al.o ?l..ant .t llo!.. Poln< ec!!

Bo iorcrt cna at thc Ghd of thc polnt. rnd lhc othar rra rorc Inlrnd rna

..&rsd ot thc vcl l '  Jrp.n.r .  t i . l lmn h.d l l . l lnt  r l l ,h l .  co thr . r . . .
tlc qtr!.rt v.!G ln thr .rG., onlt glrnrt ol <l&. rtd c!rb.. ll..r th!

rrtlrord b.d vrr r llrhpord lsttG l3Ll oprtrtd bf JrP.tr?.c orcd lLrudr
or lbrasda. rho ltead bar! tha pond.

1920 - 
gtrrrad vorl .t Ar. ?ltntttlon. lft.r oDG t!rr. te vant lo roll lr

tha Dlsrrrlotr lrbotrtort. rhcr! hr tart.d to! abouB 20 ta.r..

l94l- l9l t  -  Durht l l l l r r .  t !  eor lcd nl8,hrt  In ol l lcG ot cJvl l /c lv l l l .n
Dclcarc (oCD) tor llvo ycrrr.

f9lll96? - Att.r Lrll. rotl.d .r y.r.hoar! .!p.wl.oi fo! Ee. ll.nt.clon.
rqd raslred l t r  157"

194, - 6oE lltrt s lot on llo.art SolDt tlc ccPball l.t.tt. flr. .r.!

rI coorcd rlth llnc trlar. no r[t ttncturGr rillnrd--onlt holct

lhcludlnj  t ln oplrcqrnt. t  116 . i l ,  rct lv l l l . . .

c. 19lt-r9Ag - H.rdly rrt .rnirdc. ,tarcn!. s.tlt rlonl rho...

c. t95O - A.qulrcd . lrourc tnd h.d lC rdld to lloru. totnt, ll.ll on

Spl l loc! lot  v. .  u.ad . t  .  E!.r  rolrca (brrcLl . [ ) .

c. l95t - Cconetlon to C.unr|r urtarllnG dtcnd.tl to llo...c ?oloi bt
r .r Idant. .

Inioun! 'Ar llvcd ln tb. Irh!. n.nch rt.. frr 1912-19t2. to 1912. hc
.dcd to lorclc fol.n!. onto tbt tra..d lo! hc hrd acqolr.d {D !947' rod otr
rhtch h. hd gl!nt.{ rwcrrl tnlt trut.

Cancrmln3:ha ccxi tr t  gtolor ly tootGd on tht | t laDd Fort lon ol  l lotc.c
PolDt. h! atrtcd ![rt ou$our trood-rhld lcbatooCt hld bcca prcrrlt.
Dlalnl lhc rrr, roldlcrr ra@d tcbatoo.r at|d thrd 3bt lalo lha ualGr

or tbr routh t ldc ol  l lo lr [  Polot.  l l i  r . robatcd { l r l t l f , !  |  c6l tart  on
th. r ld8,G @.r looLlnt thc hlr lor lc atr ipood tst tc 1!19 vtcinlE l .  rnd th.c
thcta rGra tcb.toncr brt no chu.ch atruclura prctlnt.

lle r-abc.cd thrc rll trnd r!ic!!d q! nt rord lFotc g.N.r Ro.dl h.d
r lcr f lc ldr '  rod rhrt  rhc t l . ldr . t ratchrd al l  the vty !9 th.  vr l lc,  tc
&lnt PrrL. Ako. ttrt ..lG eorl. e.r. oP...tG\d t, chloor. eic.c thc
t l r t loDl ul ld l l l .  R.fota i .  ne letccd,

' .  Il -  I ' { ' " t  I -1 t '  j : I : t - l
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rt  er not th.s.  . ! !cr th!  {r .  th!r '  v" 
' l ro 'n

aho gt- . t  dld Dqt hd! tardrtoDla, but rcre Jsrt

fl.lrpodd bt !b. rlllrord r.r so bt th. JrP'nrr'' lhc tlth vtr! told 
't

ttonoirtfuft'Rrlltord Stltlon Drpot. 5s oa thc Jtlrnct' Po'rlblt hld

It.hb8 rllhc. off.hote.

lb.ra rcre Ho houlrr s Hotla! ?olna-J.Prtrlr! vrra q- !b! Ed ot lhc

piGi;  t r t . l  iert  t t rhto3 r l thl .  f ro c ' tPbcl l  grtr tc '  
-  

loth lotr l  r rrc on

lh;a6B t t i .  . t  p i tnt ,  io. . i "a bt rhe br.ct i rh e. l l  
'nd 

old vlodrt l l '

A 6lnt.r  ccalr t  urt  xrsl t  locr l td oh tbc prGrcnt lo 'hl-dr. lo!  rnd r l to

on xft-oto rad tieu totr. 
-fircrl 

v.r o[ctout Brdt' rlth h!'d'!mr' or

DhDOtlr

tltl - ourln3 lllltt, tho rrrt c|r! to tloacrc ?olnt to Dot tn und'ltroutrd

conotstloo- cablG !r- !h; rln u.l.o. lo'd to tb! 
'trt 

c'rP on thc

oJoa. tha rr t  l rd . l r t rdt  .odl f lcd t i '  r tU. v l th 
' l t l r l tcrr t !  

tpn

:; i ; . - . ; ; ; .  
- - t" . .  

" . .  
r  f i l r lv l r r j t  cup r l ih r t i ,  eoodtn bul ldlntrr '

A; bul fdqcd .$Gb ot thc Polnc . t . . .  
'nd 

rPP't 'nt l t  ld ' t rd tht  cd' t ' ry

I t l r l .

1955 - liwrd to Forlrt Polot.

195t.-  f [Ut r  
- . l t  

bort  t lp loto l t ' r t  l *b '  
-sde. l ' l  

t . r t l f 'etr  rc! '

ii"J r".iri tuti ro.r. rad lmtuaca r .nrl-l br-rrlt, uls gU!' 
-blrd' 

ol

iaatw|rJ ract.ntol.r cnt.-r.ctloo b...lt .dt' (:rn1rd) 
' 'nd 

| 6'll

..i.r fi"tt a 
-eotair 

rtfct cr. fou.td ln t rtll cnlty (rorrrrl ln

bouldcr at rhora.

D|FmX l|t '1.

xalr ,  c.  gt  t . rrr  oldl  rrrr lcd.

l9ot -  lom ln g.t l l l l  la l lwobcr ol  l9o7s l .  br l l  l t .er l l .n (rothcr),  end
onc-qurter Scotch rDd onc-{urtcr l r i rh ( l . tb!r) .

t9l3 - tl@.d to Pl!.lln. C6p. .lrc rttrrrcd to .. slrolsl c.rp loo blsft.
.bdq old Fott  gcrvcr lordl .  l lut  to br Schel !hro!8h 6th l r td. i  rnd
rhln to AiG,.  lor rdrntb rnd . l lbth grrd.. ,

tnfonmt'r ' fathcr lccm I pol lcun ln 1898. rdt ror led In rh! E r ,
9r lprhu. .nd ?e!r l  Clt t  ar.a.  Io l9l ! ,  ht  .dad to &,r.  ehtn Xr.  Rctrts
uat thr pl&rr i loo rrnaSar.

l9l l - l9 l t  -  Llr .d.c ?tpcl ln.  Crp fra l t13 ro l9lr t  ln !91t.  r@.d to
Plrr l  Cl tr .  acrr th!  court  tsrc.  lDt l l  h| t  l r thrr  rc i l lcd lD 192t.

1913-1917 - l t  rk to t .n ,crrr  of  !8c. san: t l rhlot  v l lh hlr  t r thcr In
tha .hrllil valara bqfonil nonoullrll straE. 11..r trr . uoodan los.a tndl
plrr  at  Johnrorra Drrr  oD lha f lata to tht  a@th of rba atrao routt .

old t l .h9o.d rrcr (up to pr.rhc forE p.rvcr no.d) yu l t  r lc! .  Old r lc.
r t l l  ( t l t l  Sang l l r l  Co.) vr.  lo.r t ld b!w!!n Honoul lul l  StrcE rnd nd polo
f l . ld.  Ct ln! . t  oFr. lcd th.  r l l l .

Sr l t  sor l .  In .r . .  ol  t lvr  o. l l  gondr (rcccnr gondrl .

1922 - gorlad on rh. hrrlng,ton l|llhrrt ro.d conrtnclloD rs .n 6ploy.r
ol  lkcandl.r .  coDrt i lc i lor,

1926-f9lo -  gor lcd for t .drr t l  Bw.ment,  US Any-corp ol  laBlncctr l
ln l r l . l ly  l lvd tn g. lL l l l .

l9 l8 -  l . ld.d to Lr l lh l .

l9(0 - Trrn.ferrrd optoyrur ro fcc (F!d.rrt cqqlcrtlonr cok.lool.
Rct lrGd !n l$6.

l9J5 - t lwad to Horlrr  Polnt tn 19t5. . f te!  r l l l lnt  rrr ld.nr lr l  tot  lD
H.l t lL l .  Aa of 1955, lhrr t  e.r .  only I  fd rmlr@c rr .o.  ln l lo lc.G Poln!
vlc lol ty ol  94r Lgchl dcnta i rqc.8sEn up r lncc t l rao.

lhan young. h. rdoDart chln€t.  ycr.  l lv lni ,  ln th.  tcrerrd part  ot
l to^dl tul i  v. l lct .  .nd r . l r .d t lc?. l ldr l lana l lvcd b rh! ln lrnd prrt :
thl t  rara roatty f lahanan trd pl&tat lon gorhrr.  Ihara saa at l t l  aoa
i.ro rrlsad. Cltlolta 8,rd loaut roo! ln tba rprlnl-fad rrrr In bacl. of
Johrroo.r p.rc" l  (prar.nt l t  r tcr ot  lbtr t  r thrr i  .oao prrtr  yrrd),  

-

Rd€qbcrr th! ! .  vt3 |  l l lvr l lu church on thc r ldBC .bw! th!  hlr tor lc
f l .hpond ls l t .  !3t t  v lc lnt ty l .  .  e. l l  bul ld l rE thrt  ut t  t t l l l  in u.c

tl2-r0228,

brdl lo 19l l -1917.
aarclaiad ct l tary3
r.r th ldodt.
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IrIoBH^||t rc!

l l r l ! .  c,EO t.r ! t  gld.

l9l7 -  Dom.t l looql lul l .  ln haa narr lbr old r . l lsord.tr t lon d.pot.
Attcod?d 8tr School for lllrnr.rt rchool. ud hlrr St. Lslr 8ll,h Schsl
ln flooolulu. At tpprdlDtalt 2O tr.t. o, r3r. ho rocd to thc lnLad
Por( lo ol  l lonoul iol l ,

l94o - Enl l f . .d In !h.  Af i t  t t  th.  r t r  ol  2J tc.o old '  .Gd.d on.. ln l . i l l
.od rary ovlr3r l t  portrr  r t$ tr tutocd ln 1945,

for th. nqt wo t..rr. ha eorl.d tor hl. trotbci lo llanolulu. H. t@l
ol l  tor.pprqlstdt ona yr.r .

1950 - Strr ted yot l ing r t  lhr lu ?lrnt l r lor Storr.  rnd r-r lod thlrr  lor
thi  nd! l1 y.rr . ,  . r t l r ln8 t t r  1982.

glll. hr h.d not !.turnad to llo...e Poln! rlrc. b.lorc llllll. bc rqobrrcd
.uch thlnlr .r rh. chlnlt. ccr.ra.t o! tha polnt. aod th[ th. rldta ab@.
tbc hLtorlc tl.hpord lstac !!2il) rI . r.toolt tlr..r lo! chlldro. ||!
.lto ur. abl. to rEC utttf of dn tlllla. th.t had r.rldcd l! th. r..yr!d
p.r l  ol  l londl lul l  Vdl. t .  rnd io Doln! our rh. rptrcl{ t r  lorur l4r-
t lora of thnlr  rcr ldGncr.  on t  r ic lnr r . ! l r l  ptotolrr ih.

l l l lXDl l  Cr

?oLLt[ AxALtstS 0t tcrrcurtuttl Dr?o6lr8 trar urst Locr. o^[u

bt

Llrd. Scott cE{nla
Ptlaolaara!ch kborttoalar

D.w!r. hlorrdo

Datlottrufll

?0116 .Epl.! e.r. coll.ct.d ln coDjuutlot rltb tha .!cf,..olo8lc.l
.lnrf of r! blrtorlc rttlaot on tf,o cdg. ot ||.tt Loci l! tb. flood
ghl! ot tba llolallsll Strli. Polhu aughr e.r. coutclrd fr6
t !6chaa:b!@gh.t . r r  tb. t  d lp l ry.d prob.bl f  t l .hgoad os pondtt . ld
rrdblntr .  : l i r !  locrt lons hrvc brco tdiat t f tcd r l t t  thr rr . l r t rnco ot
both hl3tor lc fulout lotr .nd cr l rrr lo!  ot  th.  r id lmr..  lot l .D
rnrltrla rtr oricDtcd tasrd tb! sc@$t o! Dolbn ttDar thrt ssld
ladlc.t! sh.t. ll et. crop. nrt lrm b tirrc rirrr.

lg1T00t

Pollrs r.. atr.ctad tao Dtrrlar r!!.ltt.d bt prol $, loa.nd.hl.
Ph.D.. loc. ftc th. thrr Lcb artr ot pccrl llfDoi. lttdrehlorlc lcld
(l0l) 

. rrr !rG{ to 
-r-aow 

sy crlctu cltb@rq p3u.;r itr th. gord
drDorl t r , . - lDd l .vcopodl! !  t rbt . t .  r . r l  rddcd to rhr o.8pl i l . t  tb lr  r t igc.
t l t r r  ehlch thc r [pl . !  ucr!  rcram.i l  t t te lb l jo l lcron aarh. Al l
rEplat rcGfu.d | .Lort (10 .lnutf) trc.tr.ot t! hor hydtotluorlc rcld to
r6@f borgrolc p.rtlcllr. lh. .rtpl.r rta th.! retol.t.d ,or 5
tlnutGi-t-o rme or3tnLc rtt.r. tba rartrlt. gar. erlncd rlcro.collc.l-
lt .t !hl. 

-tb.-. 
rod . .ln!t r.ta!.bc. rlldr ur .rd.. It. {rgtri ero

thu rc. tol l lcd lor rn rddlt lonr l  l0 rbutrr  to rawt aor;  of  tha
volultfl!- or8rrlc uttcr ptlra6t. Tbt aa.t,tta sr. Froc.r.rd a! rn alet-
t lo!  oa 5.40O ft . r  | !s. .ct  lar l .  ehrra tha rcarolyr l t  taErlon l .
couldarlbly slds! tbrn r t  rcr twrl .  t t r  t&91a, g'rrr  t lnccd ont l t
Dotrrl. at uhlcb tlP ro to tbr.G dropr o! 5l IOH vaac tddad to tha
rltatltlcd yrtcr rbrt. to Out ralnht hrlt rcldr lnto iolutlotr. tr.lc
tu&hln .trb r.. .dal.d Go rhr ..rlt.r .t tit, tlx. Th6 rb. e.rptc.
r !r .?i l  c l . . r  r l rh dtr t t l lcd ntarr : lcrorcopc r l ldcr carc rrdc r l th
t l tccrol  to t .c l l l t r t !  co$t lnB.

_-- A l t tbt  r lctoicorr I | !  urrd to rount th.  lo l l ln to a rotr l  o!  IOO to
200 poll.o grrlnr .r . rrgrltlc.ttor of 5Od. iol!.n pr...R.tl6 lD

i  1. .  i t* t  t ' t :--r i*t ' t ' -.1 ::_ I :'..-l
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trbta l.

t&nE{lpra or FqJllr SlrcLEl

--_l
122-to288t

tb. .a . . rpl . r  v.r l . i l  t r t  Sood to t ! i r ,  C6prr. t lva rat. lancr tr tc l l r lcorreraq rt  thc t l rhop l furGq l l r rbr l iq v[  qr id to {dc!t l f ,  tb.  pol lcn
to tb.  lu l l t r  8.nu.,  .od .p.clc.  tdcl .  uh.tc.porr lbt . .

^--_l : ! l : :  
: lgr: l r tct  

r . r .  tcoldad durins idrqtt t lcrr ton or ib.  ponin.

^l l rat . tar 
rra alurga ol  .  r lngla t)rpa ot pol l rn.  rod tr ,  ba btarpr. lcd

:o - tcpr€r.nr 
pol l .a di .p.rr . l  @.r aiost dlr t ! !c. . .  or t f ,c rctur l  intro_

ouct loo or Eort toDr of tha- p: lot  repr€lat.d lDto q archrcolot lcrt
::ttr-ns:..,^l!!r.trt[ 

sctc hctoded io tic poltco ."oil. ii itngrr gritnr.
r l  1 l  cuatruqr.  tha prrranc! ol  .gtra8rtcr t .  not.d by to tA. n-qt tothc pol lcn f tcquocy ou-rhc poltrn dl i i rei .

Drscusstoll

_- t t .  proj .ct  r t r .  t . r  dly ld.d loto tour auw.r alcrr .  l rarr  I  and a
l l , .  c lorcrt  ro t i .9. . t  Locb ot prrr l  f t rUor.  r t i i r  Atcp z tnd 3r.gratant upland .r . . r .  tba golt .D dia8r{ bu Da6 crg.Bltad to rcf tact
:\::^^!1rt1t":., .nr.1i9-ir11 or thr potroo rrrpt-cr anrry:co xtc
col lGtd h Ar.E I  end 4 (TrDh t) .  I l ' laa l tachd rrG rqrErr . t t . ld lo
crcb of thcra rsur.

Polt.n rnrltrl. tor rh& gsoJacr b., tdotlticd .h poll.n typo rhlcb
r.y rrp.rcscot !8r lc-ul tural ,  rct ly l t l . .  lD thlr  . r .a.  i tcm loctudr ct .
gq!! 

. rrlcgr.. srqch.ru (.o!rt c.na).- Cglerrle (t&). &,crr (ocet
to..tor. 4gg (com, xd Csctl.ri. (cr. tiEii;i=rrdtrbl.' -

-^,.1:b..1f 
.,,9ryt. 

- 
(.tc.) toll.D elE di.ttotutlb.d fso otf,.r Au.

0orror Dy rt t r  rDal tsrf lc.  tqtur. .  l i ta ?ol la rr t  rctat lvrt ;  r i r t t .
r rnSiDB f la agDrdbtaly 20 to 30 . lcs6r i i  r l tc.  l ta pora . !d .nnutu.
ccDltc to x.rur.  . tprqlotcl t  6 -  g r lcrcnr lo dtctr i .  I l t r  ulrc 13
alDrolltclt I rlcrm tf,lct rod tt. .u!frc. ir oooth, !..qun3l', rbe&
!:ll:1 :::yd 

. ontronty &* btm ettltD rht trolrr riiprcr. - rr,crc
t tr ln.  rcn rc9rrr tCd lrc arr l l  gr!r&3 el t t  ar lbrr to rurtrcG tqtura!
!!d t.dlq rntl l.rto t..r&. dulln! ldhrltlc.tloo Ir I. ;rob.bl. lbrG
othcr l r_r, . . . r  occssr log nrrutr l l -y_ln thlr  erro oc. l rg t i i  l f r . . . r3" oi
9!t!! poltrn rnd b.vc baln lDcfudrd ln thtr pollcn typc.

_ St igchr_r jF (ru3ar crncl  l r  r  l r r l .  t r r t .  pol l tn t l r r t  vrr lcr lo r trr
t la 40 -  65 . lcronr lh dld.r .r .  lho goto pl i rr  enulur vrr l . .  t rd lO _
12 . lcrorr In dl&!tcr.  tb!  ctnc tr  2 i tcronr t t fcf  i iu | |  f iocty

:::l"l!:.: .lttlol8h.faj rrurcr ov..l!p rus.! .&t tn rtir. ro rr rny
alao hrvc a t lncly tcr lculat.  a! t t6ca.

- - I !o 3g 
(conl pol lcn r6w.red rceurrd 95 r lcrmr In dlo.tcr .ndqhtbl t .d !  goro plu ! t r t rulsr ol  lB l lcronr t !  dlq. tar.  t l r l r  gol lcn

8l! in t i l  ck. t ly ol talde th!  t | t .  r !n! !  of  r l l  othcr grust!  and ycl l
ul thln lhat dprctGd toa cul t lvat.d com.

SEl.  o.eth ln o
16. bi lo D!.  Deorl t

Poltca
Co!!trd

Aa.. t - t roch6-T93- -TG-rso
20f 110-160
t89 t60-170

A!.r I -Trmch 12
186 1lFr30
18t rl0-tao
!64 r10-lr0
r88 t5Fr60

lgf, - lr@ch l{
lt4 t30-l{o

Ar.r2-trrncht
zal l3(Ft{tt
ztl l4tFtto

4r. .2- t rocL30
lot 2rrF2s0

Ator3- l rochl-Tli --Ifrm

l r .at- t r6ch2
l5a 150-170

Ar. t3- t ruclT
163 90-rr0

lr . .a-?rdcha
E- -TdfiTr

Ar.r4-t !6chi
?45 5G"t0
2a! ,0-m
!t{ 89-90
264 90-t00
z5t t@-1t0
?57 110-120
262 llFl3o
25t l3(Ft40
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!!gbg (h.fr l  .nd Co!6..1.  (rrso) gol l .o rr .  vcrt  rLlb.  !o onc
.ootJt"r .  lotb gol!Gh! rrc .Dbrr iccl .  cchinrt . .  lnd rpprcl l : . l t  th.  r l re
. i r . ,  lddt l l l .b l .  dl l f r r .sc.r  Includ. .  . lh8t.  Do!.  b P.rd6brr.  el lch l .
f tcrr toul ly indlot lnct.  lnd .  r i r8l .  cutpl  ( turrd),  rhlcb l r  f r .qudt ly
lndl . t l t rct  lo trro.  Al l  polhn ldonri f i .d rr  t rro rara ,cst l lkcd ,or rhr
Drarmca ol  gorca or [ ! rr*r .  l lo porca t . !a Dotad lo rDt ol  thata Fol lCn
gtr lor lDcludcd ln thir  crtcgort .  thl lc l t r rcy! yrr l  obrcwrd ln tdlrr l  o l
tha pollon Bralna. ti.tr yrr. aot .hryi vkibla. Tbar. ErG r6c Jralna
thrt uhlbltcd no rpprrar rjtn ol rglraurco. fi.ra grtltr, v.rc lnctodcd ln
th. t rro-typ. gol lca.

loth rplnt lnd Footb !!!!g/lfor.c... poll.! earG !E@.r.d .nd e.s.
co$Inad lnio a Blo8la caaetory. ! r .adIsl t  baloDlr to th.  Horrcata f [ l l t
lnd la a ol l l  rat lculr tr  pol lGn gr l in r i th tyo tor€r.  Drerdfnl t  pol len
v!3 not r l roBnlrcd ipGl l lc. l ly ! .  th.  pol len err costad.

Al l  lo l l ln r&pl. .  v.r .  . . .MGd fol ldiol  th.  or i t in. l  l0{ l  or 200 3rr ln
touDt.  In u . l lor!  to rccovlr  .ddl t lonr l  l r r t .  Dol lca 8t. lm rhlci  r .y
grdlda cluGr to tbr cul,3lvrtlon of ?lrtrtr ln tt.ra raa[. lt rrr In thlt
Eotar thrt  gol lcn trc &G.t Dorrto lod cor e.!r  racqlr .d l ! 'Dl t l l la
t!9lar. Onlt a rlogla fr!!,!ant of paat pot.to I'Dllan vai rcoad.d rlthln
th. crrtrdatd poll6 cont.

Trro Drr th.  iorr  pr l tcd cul t lv l tcd ?latr t  ent tb!  l r t lvc l ld. l , l rn. .
Taro tcqulrGr 9 -  18 *ntht to gturc. lnd r?qulr .r  cFDl lcrtrd rDd rrduwt
l .bor to pfoduat i  Sood crop. l rc lr  el tb l i t rar rol l r  .nd rd.qultc talrh
vrter c l t  raqulrcdr lnal  . r !  l raqsot ly t l r rrrGd for cul t l r r t lon. Dre8ht
.dvar. . l t  . l t .ct .  thi .  . rop. lb contr l l t .  DcGt trot . to pidld.d. c6on
tood. tbt rtu!.d qulcl,lt ln . ld DDthr. er .rry ro te!d. rod llourirbcd
to le.. tlvor.bl. locatldr. Soiargcr rcr. oot I hlghlt prftrd I lood.
I tddcr.  su.! t  potato [r  l requotty plotcd l r  rrala.rdnd horar or
deal l ln8..  ehlh t . ro s.qulred pr.p.r !d.  t . l t rcad t l? ldr lor l retb. tb.
vr. l . t l . t  of  t r lo br lD8 lrm ln lhui l  tool  adtotat.  ot  both eat l f f l rDdr
rnd dr l . r  upland hlbl tr t . .  Lrc proipara undar I  gtcrt  var laty ol
cotrdl t lon. ot  roi l  rnd roi l  lo lstur! .  t tu3or4s yryr ol  pr€plrhg trro
el t tcd lhcl !dln8 rr .6ln8. r . .hln8. .nd pralr l rg lnto colar rhlch rh.n
drl€d k?pt r lF. t  indl t ln l tcty ( t l i rdy lnd l l r ldt  l9?8r?5).

tr to (ColEr. l r)  l .  I  r6l .qu.t tc plrnt  thrt  rcq$lraa !  t rerh rupplt  ol
f ld ln8, rr tar.  there rutt lc imt rr tcr l r  oot rvr l l rbh rdrt  t l ror rr t  Dc
<l l t fu. t .d undlr  .ul .h.  ln pragrr in8 t lc rol l  lo i  t l ro plrnt lnt .  gr. . .cr
rn.l rcrdr eorG gull.d and stopod lnto t||! Nd. Old tlro l€.!ar rnd gordg
v.r.  al .o r tEpcd ir to t i .  Fd r t  crch r . .dlnt .  t t . r !  rct lv l t ler . r ,  y. l l
hrvr tnlroducad .n .bund.oc. oI  rccd pol lcn l r to tb!  .ol l .  oa t . ro f l . ldr.
LrrSG voluc. o( r t rcs r lnut€r ycr!  c@nly uscd to cnl lch t l ro roi l .
tharaa! rnl ! . I  or hqrn soutt .  aeoraad. rnd l l rh vct!  not urd el
fert l l l t l r .  l thrn the Gol l  s. .  uh.! . ied l l rga {urnt l t lcr  ot  hro rnd hlul
blanchat vara pr.as.d ihlo lha Bi l  lnd al ldrd to rot pr ior to praptr l t lon
fo! th.  nqt ?hnt in! .  ?hr l rportut GlbBldlrr t  crogr 3u.h ac brnrne, rugrr
crrQ. r trdroot.  rnd t l  l l lnrr  eorc fscqodt ly plmt.d on th.  brnl .  ot  rct-
t . ro l lc ld. ,  lhc lot i  or i loodcd. t?rrrced t . .o f lc lds r l .o fuNtioD.d
€ca. lon. l l t f  er f i rbpondr to r t l . . .nd brcrd t l rh.  f l |q t . ro t i . td i  reDltr
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flood.d tbtothout D.t ol tbc trdh8 !.tob. 
^'nll '!'. 

ds'-ln'd onlt rhcn

i i - . i .  l "  lJ lncot.  t t r  old [&; l lut  roi l l t t  brncrtcd only I  Port loD ol

th.  t r to tra lh!  t l . ldr.  helni  Erur!  t r lo Goi l t  f loodei l  ln tb '  f le ldr

shor.  th€y ur la pras.wad lor f { lsrr  hawcrt .  f ' !o cont ! ! t  b '  l ' l t

l loodd Io t t .  t t l ld.  lor .drt . l  loDtb. bctor.  :hat bctb to rot '  ?tro

biou abott ty bolotr  thr conr f , .YG qtut id { thndt md lrndt l9?0'8t '  89'

96. t0t) .

Trro. aulrr crDr. and bubm rro alletrtd rltb os' 
'Dotb'r 

throuSh

attholour etJ rt. thoth. to h.v. becn lDtroduc.d to tb! Hrv'll'n rtl'td'

rirty ri- tla iolpobJecuprtlor; suSr crnr (s&cltn5) tr notcd tq tld
oo i la banl l  rr-grrr t la3 talo t lGlda. a. vr l l  ra th!  dl lGl oPl6nd rtGtt '

Su8rr ctrc rcqulilr 12 - lJ rootbr to [tutG h th. ldlrldr &d Nt! bN'

tr i lgrt lor l t  
' r r lnfr l l  

l t  ool  tul f lc lant.  Jurt  Pr lot  to hrwlr t lnt '  th '  cst

f lct ;  t .  buncd to rFwa t ta tGrvcr.  . l t t r  rhlcb tb.  cmr l t  col  ( [ !ndt snd

lrndr l9?8!18&.t8tt  l t  r l  l965tt8l '

sir.r! pot.to (@31) u0 tEotrd oDty to t.E- r. 
-r- 

dlrt.ttf lti fot tbr

Itartlur.' tLlcr6Trrlrtlat ql.t b nlsrll rttb vrrtlnt tl'c' for

rturltt. sec.! gotrto (tr.lrl r.{olt.a bcwca 3 .na 6 mltt. to Etsacr
yb.r!r !  t l ro rrqulr l r  6 -  12 F!th.  In th.  l4 l .Ddt.  Ll t t l '  l 'bor i !

rcqulrcd tot th. plrntto3 or cultlv.tlon of d.tt Pot'to. Se'ct 9ottto'6
uy b. gr* la roy rolt sc.9t clr, lnd wte lrcqrcn-tly gletld ln louttdt'

rfii jriula fu rioqucntty ctuta by btmlDsr thts rlrlnN, th' roll

tboro;lbft. rl|| rpli te !!!dt tor PlEttn! rhan lt lt 
-tholsthly 'oltt'

Eroct lot i torr  t r t  b.  Pl .r tod b t .nlct t  eblcb la!  blGn lcvl l l id for t l to l
gtr t lculrsly l I  tht  fcuon vrt  drt .  Ll la tato. d.at lot l toac tcrc never

iug coplct l ly t !o .n el . t IoS b.d (H.nd, tnd t t .ndt 1978: l2t-1491'

nlcc (orytt) rrr lotrodoctrt to ltnrtl. problblSr tro Cbior. In 1856'

lddlttouliiE- e.. lDtsoduc.d ttd south crrolln. !n 1860 
'nd 

Dtd'd to b'

ron rullrbl.' llc. b€E! .o LgorGrnt .Erlcultut.l GroP iD ll'vtli.

rurgurlog cotfoc h 1652 . !d bsolD! .acond onlt  to,  tu8.t  ln i ,gott ' t "
( t l . i l  l t65!70' t l ) .  Blcc tr  r  nrrp 3r ir l  t i . t  l .  u.r l l t  t rm in t ' r tdctd.

l rr lgrtcd f lc ldr.  t i t . .  l lc ld.  tHl!  t l@dcd wtl l  tha trr lsr  b!8lD to

tt id.  at  ehlch poht th!  r . t ! t  l .  dr. lncd tr i l  th.  f l . ldt  to bt ' t 'n t$i

t rrurr t .

con (?qt br bco 3rm |o ltorlt tor rcr. thlo o c€nturrf 
' 

pllcln8 ii'

lntrodsctl;;rt or pllor to tht ..!. tlD. r. th. lhtroductloo ot tict' corn

trr  r t t tc lcd by boih inr lct  paatt  and dlr .atct  urt l l  thc tnt loduct ioo ot r

Flr  re! l . t6t  fon ( l lc. l  1r55t82).

I t t t rcar!  lo l lc!  e.r  lot  idant l f l ld to Scnurr rnd i ly t '?!c 'ent lnt

nqbci ol  t t rai ,  lncludlnB 3u4e. f l | l l  pot l .n Yrr c ldely rcrt l r red throuS,h

Ar.u I !trd {.

Loulu prb! . ra notGd to l td tn th!  l tc lnt t t  
-of  

thl t  proj 'ct  t re! ,  I t

tbeir  pol l in rr .  rccotd.d in .s l l  quut l t la,  throu8bost thoa JlnPlt t '

. l ' '_-II
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tlblc 2.

FolL|nr ttttS Btcovluo ncr tE lnEit t 6.iru
ftbl. 2. (conr.)

sclcrt l l lc l t ! . C(Fn llaru gclat l f lc } loa Cen ||.r

lSlSCgIsr
Ct! . rac.ac'
OrDIneac

9s!!
E!cch!M

C.lmr.ir
Fii?Ef,iiiira
Ll l l rc?!!
5. l l r r
l {onocot Indl t€nlnrtc

DtC(}lS r
l l .uElt t r
Alghltodi.
Aral l !cGra

cs!e!
!.es!!!l!
8!wri l le l r
C.ryopbylt  rcr. !
Ch.re@
ClrdYlon
Colubrln.
C;F!o- coDpocltr.

I lgh-rgthr Ceporl . t .6
Llgul i l lorae

Cotrolwltc.rG
Elaeeanui
Euihorblr- tvoe
Rinclnol

Scdgr tetly
Grlrr  fEl ly
f,lca. lrlll
S!8.r  crna, lo
Tlror Ll lo
Louls pl l r
LUy tFtry
l lo l - tstpl '  n l lu

Kllul nut
Tol.  l ! ! l l .  t rar
PrnF fFl ly
.AlrL!r

Alrr!
l(rnlrao
PthL fuiltl
Plgr€Gd tEl l t  .nd.sr&tb
Pot ala
l!!parrp. ltlulu
Sunf l f far fol l t .  Includ..  r .Eu.ed.

rnd coclhbur,  l i l rnlr
Ssnl le. !  (ol l t

Suif le.r  ful l t ,  Inchdle clchoriu
tr ibe

Honlnl  Slory hl t t '
l l0.  drble tr !c.  bluc f l t
5pu18r
cdrtor !a&
l l ru.  blblrcur
Pru{ar{u!.  aLrt&rrdo
Urter l i t f  fu l ly
l lu! ! . rd f l r l ly
Sveet pot! to.  rrs l !

R.shhrl!
L!!,q! or pr. flrill
gt l let l t

Itr!inc
l tr t l !  t r t l t
N.heiho!a
l(ral -fah
Hotlh!rr
Plt torPo.!r

Port0I!cr
Proaola.

@culcl
Ilblrcrac
Rotactta
get. lE

E;;,fi[i;
E6iM-
EFia
totrnu
Urtlcrct!6/lfor.c.a.
I t loq

@
Dl,cot IBdet6nl i l t€
8!otaal
lloaol.ta
Trl l . t .
Tllhrr gltDt

Tsll.:. lrpt
Cl. lch6l.cr! !

ILo com l ler l l to bd gsl l i .h nelt  l re ! lve!.  chr l  Lnm.

It t t ! -rod trrc jol lo.  l t  l r  grobtbla thl t  sugrt  crna Ir  . l ro I  dqlnlat
crog iD lhlr  r .a. ,  . l tb4! l  Jt  l .  . t ro porrtblJ t t r t  thl .  i r . .  lEcdlr tal ,
adJ.c6t to th.  qoDal lul l  Starq e..  f looda{ ro r l l@ rhc 6reth of r ico
r ld t t ro.  Addlt lorr l  Dol laD lugler r !@ld ba col lactrd i ro t tochtr
boi i  l4dlr tdl t  adjracbt to tbr. t tao and f . t  r6d.d troi  ! } l t , t !e6 l !
rB ?Ifort^ to ldetr t l t ,  both tD! rctur l  i latd cr lolmt!  rnd cropt In tbl ,
. tar.  

- .nd 
to ldcot l ty.  pormt!. I  dlv.rr l t t  in lud urc or ctoppinS

ecurlrng t . r thcr trq th.  r t rae ba.La. l t r  ! !cL ot vrr lety ln pol lcn
trpor l rgrorort lnt  cul t lvr lcd cropr ln Ar.r  3 uy bc duc ln grrt  io the
ld 

.rDplo. r lpr.r .nt i r8 thl .  rr . . .  Addtr lon. l  orpl ln!  lhoir td ct f t f ,
ealcD-crogr ecr6 tnd.cd grf f i  i !  tb lr  ! rc!r  rnd uy rubetrnt iete tho ure
ol t f i l .  t l€a for .  lq rpElt lc cropr.

-  _ Ar€ra 2 and !  rcFrcsant tha upland ret lonr of tbl ,  r tudy. Coot ldera-
bly l6ra vlr lat t  r !6 trotrd t ' I  thr pol laB r6otd f t f l  thcrc ico r lGrs thln
ealt  rcc@ltad lr  At l ro I  and 4. f t l ,  asl lcat,  tara dlvaraaty ln thc
v. lctr t loo. Gbao-qo coDtlnuc to b. thr dalNot pql lcn typ. ln &st ot
thc ruplcr.  el th tbr sclpt loE of i r@cb 7. yhrtc Chltrcct-c ctr  dolrent
ln t t !  l@er Borplrr  lndlcl t lng rct  ronrt l t lonr.  

- t lench 
I  fu thc only

port lor ol  thla rrc!  thl t  ehi l l t r  9g1kd frcqudclar r l l lhr to those
rlcordcd ln rhe pondl&tdr trq Arc.r  I  strd 4.

Purraler.  r&ul l lu l l -Lu!r

l { . r{ul t . r  Llda
tutt ! rcup
Colfc lrlly
8... t.$lt
$. !d! lFod. r t l l - .hl

Sorrbrrr t .  lhnala. t rG
ChrfutqsbGEry
rr l l !1 l"Lcl i .  lcFgl.nt
Ktralr- lcI .  DlShrrhrde. . tc.
lLttl. or tti tollt
llrI
Com, ufuq. lu l ina

Vin. trm llrllt

$tdrophll l.ccrr
Ceclta! .a

&sg!g
!t!otdta
Lc8uioo.. .

FEv!-hrin.
ItvrF tq!
l+rrt!cera
Na@!!rgc
oro6ntho!
fr l . r  c lut l6cfol l !
Pi t tosDOdn

' l
If  ' l

-'* !
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Ssncy Ar.r  A to th.  t rot th ol  l lonal lul l  Strc- Fd rart  ot  thc gr. !
L.ch ol Pclrl ll.lbor Is rrprcsdrad by t.Epl.s tr6 lr6ci.. 4. 9. arNd 8.
Tt.nch 4 y! ,  elo. . . r  to rh! l t rc l  and dhlbl t .  vrq'  ul l  qsant i t lct  ol
r lcc-r l t .  ! ! ! . r r  . !8lr  c&G. rnd t l ro tol l r ! .  t t€ .r .glr  l r  daluttd by
Ch.ne.r pot l . i .  psob.bl t  rc9r. . .nt lnt  lhe 8orb of e.Gdr b t$h rr . ! ,
thc pot l .n ieord pa@id.r v6rt  ead. dldenco that t l r l r  lcval  tegraaBtr r
cuttivrt.d flcld. Srrplc 246 lGpr..cotlD! t.6cb g. ad.nl hurdlcd l..t
north ol  t f .  Hoooul lul l  StraE. Jr latdld r tcer l ta t tarrr  augrr qlna. l ld
trro pol lqn. Tbir  t r6ch ia tr t l ly c lore to l rmclr  8.  rnd thl .  l r r8!  l rGr
rPF.ra to r?nr!a6t l fuhDond daporl t r .  l (ulul  Dut (Ataurl tart  rdd hrs
(Hibtrcuel pol lan uar.  r l ro t .cqct.d .u88c!t l ! t  tb.  Srdrh ot Xulul  nut
trsce cod hru {n tlrc vicloltt or rh. !a. ol lulul rod bru br.nch.. to
rcjw.utr  thr .ol t .  l t .nt lon ol  !b& t*hnlqlr  l r  rcdr in l t .ndy rnd [r tdy
(!9t8!89) r .  a Gorn !s.  oa r t tcm rnu.a.r

th.  Btnl l l , ! .pblc rrpl . r  col l .crGd l lo trac[ 8 shibir  rh. l r
! . rg!r t  l . .qscrrt  ot  rugrr cDc pol l t !  twrrdt tha top of thg co16.
l lcrr l tc j rcrr  pol lcn fu obccncd fr l r ly coorlr t . l t l t  rhrou8t@r th.
..dlrcFt. rstt.3tinB the ldrlblllty thrt rlcr ur. lsm l! thla flood.d
ar.r ,  f rro pol la!  rr t . . .elr tGd el th tb.  tcdr ly ol  r jctsr&a trs.
lo l l .D In. l l  ro l t . r  dc.pt  24l .ghlcb coot. lDcd no t . tq pol las.
rugsrrt tD8 thrt  thors t lo ldr rcrc l rad r t  la l t  rgorrr l lcr l ly to gr*
tr !o.  Bot i  taro . !d r tcc. rhlch rcqulro l iubdrt lon. r t t  b.  ! , rm lb
f l thgodr 'ehar.  f l .h rrr  brh! r . i r .d or brcd. Sug.r c lnr pol lao
dl. t r lbut lon . l r ror.  that of  r lc. .  ccurr lDg aporrdlct l l t  ln th.  lwat
port loo ol  tha tr .nch. .na to! .  r .8u!.r l t  in lnCrcsLt l r !q! .mlc. ln thc
up9.r port lon ol  th.  t ronch. I t l r  ruggnrm t i r t  rulra c&r cul l lvrr lon
E hlvr blea rorc lrgortaDt lD thlr aret in rotl reaot tltr. 5r!ll
quot l t l . .  o l  CRclf . rre 9ol l .n r€r.  rko obtrwcd In s! !plG. l rq rhlr
t r .nch. .u8t lot lnt  t t . t  .  rab.r  ot  thl .  tul l t  srr  cul t l t . t .d or t rF r .
!  scr ld in thlr  ! ( .a.  Sut.r  cuc rDd taro rcgrr.rnt  croDa t i r t  sra
ir troduccd to th!  l l lu l l l la blrndr ort ty dul lot  th.  Pol lm.r le ecqprt lon.
rbcr. .a r lca raa a relr t lva late@r,

Arcr I  ro tba .stb ot $on@llul i  StrcE .nd to tha 9e3t ol  thc grrt

Loch of P..r l  lhtbo. l ,  s.0re!6!d bt thr.a trrnch€. lD lhr pol t ln
record. t rocb 14 b rawrd tro.  lonql iul l  6t t .E by rpprclutr ly
1,0(xt. . .  but l .  r l th ln !  td hundr.d r . tcr!  ol  gart  Leh. f lahpondt rr !
notd b6ty.!n thi .  9ondl l . . ld !a. .  .nd [ fc! !  l ,@h. A r l t r8lr  pol l .d ralpl i
e. !  cot let .d tro Tr.nch l{ .ad ylc ldcd I  v.r ,  sr l l  qulnr i t t  ol  r IcG-
. l t !  8BI pol l .n.  .  rGl. t l .v. ly . ! . l l  t rcquabct of i !g.r  crD. gol l ln.  . r
e. l l  . r  r . l l  {ust l t lct  of  bo:h Csci lar! .  .nd @eet gotrto pol ldn. l ic
Cscif . r .€ pot lc!  l .  qent l . tcn! y l tb rsdlrh Dol l .n.  .nd ! . ! r  r .pr. . rnt  th.
trdth ot r .dl !h!r  ln :hl .  . r . . .  l t  l r  dolbttul  rh. t  thc r lc-r l t .  grE.
gol lcn Jeprarantt  lhr cul t ivat ion of ! lc!  h thl !  r !c l .  ar tha tscquenct
ls v€ry ld ald i lca golt lo l t  g iod t t .n69ortad. 11r l tca€rca ol  su8.!
cro. '  E.ct  Pot. to.  and Pot l lb l t  rrdlb Pol l rn l r  lntrrprCtcd to bc aor€
loplerant. t lvo oa local c loPr.

tr .och 12. .  {e hotdrcd t . . t  to !h!  .outh gl  Tr6ch l{ ,  i .  r .ptF
cented b, r  6€r l . t  of  four pol loo Frptcr f rd po$dt lc ld rcdlFnt. .  l f ic
!pp.rDo!t  pol l .o .aPla f t€ thl t  col6n dlrpl t t 'a t . l r t lv. l ,  hr8a

fraqu.ocl . !  6f  both r lctsrkc t ! r ! .  rnd t !8rr  crD. pol l . ! .  . .  eel l  . r  t rro
9ol1.h. l t  .pp.r ! .  tbt  rhi t  la. t  ( f lo -  l lo o) topta.ot.  t i .  po.. lb l .
t rath of t lco ud trrc l t r  !n hundrtGd t taldr rFd Dort tbl t  arSrt  c.n.
ct thrr  alolg th.  Doad srgln. or dual. l t  drhr;orr  lD rb..uo t l . ld
r!ca. fta ld.! r.rtla. co!!!ln ycrl n.ll lraquoctra o! rlceafua
traaslt  rnd .u8lr  crnt poI lGD ruggcat l lg tht t  th! | !  r i ,  hrv!  barn uorl .d
dN IDto tba ldct rrdieatr durbl tbc prccas of yor|.ia8, rtro6
ust! .r  vhich conrl . l r  ot  lctvqt enal madr. bto lbG rol l  to ahl ich i t .
lhl. roold grwtdr rhlog ol poll.D ara th. uDE r cltrtv.t.d l.v.l. etth
ldt !  ld. l . .  1b.. .  l* . r  lacl .  r l .o qhlbtt .d l . rg.  Ch6F..
fr .qucnclt t .  .L{ l rr  to tbo4 obrenad ln l r tnch 4. I t  la potr lblc tbrt

.  tbc.r  r . r t  hl th ,rcqu.Dcl.r  ot  Ch.nFq polt .n rnd to qorot l t lcr  ot
. t r lcul tur. l  crop pol l rD r.pruaot l r l lo g.! lod. {o!  t f ,ar.  f i . td! ,  t loy
tdbtrr  of  tbG Cfdeo lrdg rhlct .r .  not.d to br.dlblc tncludc pl3ncr l
or l . rDr qu.t t . rr .  ebich r .a urad tor l t r  ls isr!  Hulcrn tG..  u.od for
Eiaorr lal, rnd adlcllc3 aatdln bacrS F!..r ch.rdl rnrt rpln.cb. Ecv.r.l

!$s!h, 
yara grm rr  omDrntrta r l thol tb thr g!e6r uy rLo br c! t6

(f lcr t  1965r33t1.

Sorrr l  pol lo r .rpl t !  r ! . r  v lst  bl .ch.nd daln.t .d bt d. ! l  b l .ck
la.8i6t. ud.r tha .lcicrcop.. ltert rt.plcr al.tt.d I foul odoc rltilrr
to bunlng nbbcr rba tb.  r lc lorcoD. r l ldc. v!r .  ud! urfua . t r  lnfr .-rcd
tsp. Pot lro roglcr l8f ,  187. . ;d IOB l lo T..rcb t2 l i  ArI  I  nrr
rotad to dlaplat thara cbtBa!.rla!lcr, ttfu rry brva r.sultrd tra!
bunb8 r! ! ! t rr lo!  l .  t i .  l l r ldr.  dct . r  Eg.r crnr.  A to or i . !  t . !p l . r
rc. t taard thr@tiout th!  t rEch$ alao e.rc lotcd to hda t l . lhr
cbrr.ctrslr t lca. al th@8h lot  to rr  grcat r  d. ! , ! !c.

TrEch 6 l ,  rba clorqrt  to thr f l rhp@dr.!d l lcat Locb ot lorr l
[.tbo.- All thr.. rrpl.. qEb.d frc rb. Dondllcld r.dt!frtr lD thlr
t toch t l3 ldrd- lrr l .  t r rqo@clrr_ ol  r lcer lrr  t t rr .  pol lcn rr lSa5t ing thrt
t rca utr .  ln tact.  l tdt  lo thl3 trar.  A or l l  quet lr t  of  taro pol lcD
ut.- ! .c@.!.d l r-  thr sptrr  lo. l  (140 - l5O a. . r lp lc t9t) .  Hodcrl t !
to l t tgt  f raqusl lar o!  aular arna tol laD yrto alao r lcovcrcd fra rbelc
r l r?l t r .  aul l r8t to!  thr!  tulr t  Grtra n. grm & thlr  8!nrt ! t  vrctol ty.
A nr l l_quDil t t  ot  Crucl far. .  pol loo rrr  ! icw.r.d tra ih!  ld.r t  , r lp l t
ootocd lrc thb tratch. .utt.rtlDg that . r..bcr ot tbl, ar.lly Dtf
tryr br6 

- trm 
rt  th.  GdB. o! tbt ,  f l . td.  tho only com (Zarl  jothn

l:le.reg b_ tbtr groJrct rrr obrrnqit Io rrlpl. 201 fic r doji6-ot'l5O -
150 o Ir  thlr  t roch. l t l .  l t rdlcat.r  tht t  com rrr  l t ro 8rm ln thl .
tco.r . l  v lc lnl t t .  con Dol lco la .r l r t le. ly h.rvt  .nd dor.  not t rrv l t
f.rtbE tbrn i fa hundicd l6Gt oo tf,G rhd. fiort com potlcn. lo t.ct.
t rrvol .  onl tr  .  fq t6a of tGGr bttold thr .dt .  oI  :hG ! t .1d. Corn pol lcd
uy brv. bort trorponcd bt e.tcr tror ihc rdt! of tho porUltetd
r.pr. .cDtt{  bt  r .dhcnlr  lD t lc ia tr . rch. S!. l t  quet l t l . ,  of  h6u
(l l { l l rcur pol lctr)  r . rc tocdlrcd t tor r l l  ot  t f i !  .apl .r  t r6 thtr  t r .ncb.
ildlqtlDt t[.t rlth.r hru glo rton8 tbc ltctd iouodaqr or rh.t hlu
brrncht.  rG!.  or ld !a , l rcan .qutrr  to ctrr lcb thc rol l .
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thr pol lco'rkosd trc thl i  o8lnl t lon ot radt-atr  f lo .daral
t t tochrt  in thc proicct rr . .  lndistcr thrt  pol latr  er l t r l .  l '  I  vr lurblc
tool for ldont l( ! ' Iog cropr t tm tn th.r !  f lc ld. .  . r  tat l  r .  ld lni l ty lnt
probrbla f ic ld locat lon..  l { ,ch torr  stcn3lv!  cnd lDtansltr  tupl lng l r
t tcc.ndrd. b! . .d 6 th!  rGwGry l . r8r qurnt i t l . r  qf  ld.ot l f l .b lc gol l .o
tr6 th.r .  r .dl .cnt. .  rnd th.  pr.r .nc! of  polho rapr.saDths rnrral
cul t lvatad cropa Including .u8ar canar d.at !ot !ro.  coh. trror r td
po.. ibty i lcc lnd trdlrha!.

lbt  gol l .D reord sutg.atr  t tat  r lc!  cul t leat loD v$ rcrt  probeblc l r
th. . rc.r  of  f rhchc.6 rod 12 ln Ar. .  l .  t tcc cr l t l r r t lon l t  r l .o
poaGlbl !  lD Trmch I  ln l tcr  4.  Duc to thc ptoblqrt tc ldcnt i f tcrt{on of
l lca ,ol t .n.  ln thrt  l t r  r l t .  d.r l .p.  v l th ott l r  t tDaa of t rara rod tha
frct  th. t  t i . r .  rrc no dlst logulrhlr l  cb.t .ctcr l r t tct  oD thr rurf .c.  ot
thl t  gol lGD. idlnt l l lc. l lon o( .ctur l  r lc.  l lGldr b.. .d on goltcn d.t .  l .
: .nuou..  5(t . !  caD..  oo thc oth?r hcnd. hrr r  rGlr t lv. ly l . r ta gol lao
vhlch dolt  not wlt l lp fu r i r t  r l t t  uo, oahar grsr typ.r  rDd tba ru!fucc
lr  rat lcul i r ! .  .  ch.r .cr.r l . r lc rh.r  l r  ulcson ln thL fDt l t .  tdcnrl f l -
c l t lon of thl t  gi .Bs gol lc l  l r  t rr  tora ctr tr lo lD th.  rEord, I t  rhould .
ba notGd. l i*oar.  that . !Btr  cano Dol lao la l rabgportd by th.  r lDd and
sy Da rocovlrrd frs r ldlrrat ,  oot. l .da th!  ! r ! rr  rharr togar c&c l !
t rm. Su8.r cr.c polhn l .  ublqultdr ln thl .  pot l to rocotd. lndlcrt log
tb. t .uEar ce.  v l r  p lot lb ly pl&:cd b oaverel . r . t r  u l lh ln lhG arudy
ar.r .  rnd err plr t r tcd d.r  .  lon! t le pGrlod. Srcct potr to pol l .a l r
lnrt . t  t re.poriad and i ta trarance 16 lntcrgrcrcd aa rapi46t lFS i lct
9ot. to cul t lc. t lon ot t rD6gort . t lon 0t rhlr  pol lon bt '  ert . r  to . l t .
Di3aant l4at lon.

Sut.r  crnFlypG pottcn e.r  rc@cr.d fm tr@ch 6 to Ar. .  I  ln l t .
l r rS!. t  l t .qumcy lD r l rplc 189 (160 - l?0 c. l .  lh.  t r .qucrcler dEl lo.d
r l i tht ly tn th.  opp.r teo 6lDlar.  Thl.  rutgcrt ,  rug.r  c.n. cul t lvr t lon
ln tha lcrcnl  v lc loi t t .  f r  . tol ld b. notcd rbrt  .11 trrrr . .  . r .  v lnd
Dol l lnrted lnd tbi  ldcnt l t icr t lon of rctual f t l ld.  ot  r lcG rrd augrr ca!! .
a.  e l l1. ,  com. rosld r .qulr .  conr ld.r .b lc rddl t loraL.r lp l lnt  ln th l ,
. rer to pr@idc ! .o! . lc of  r l rplrr  c lprbl .  of  addtei . tng f luctudt lng
lraquencios of pol laD typor.

Arc. I  t rcnch 12 dhl l i tcd I  l l r to t lc{ucncy of rs! !r  c. t .  lo l l .n in
t tr .  uppcnoa! .&pl! .  . !gg,. . t lhg, r !8.r  cec cul t lv l rron ln rhlr  rr ! . .
) fuch r l r l lar qulot l i i ! r  of  ruSat crnr 3l t r  polhn ret!  r twcred In
..rptct  l8 l  lnd 184 fr6 thl t  t r6ch. Eoth rug.t  crtr .  .nd r lca
colt ivt t ion. at  u. l l  t t  t l to Col l lv l t loD. apga!r to hrvt blaa rora
rtdc.?rcrd r t  t lo -  l l0 d ( lS6) thln prdldr l t  I !  rhlr  rrc. .  f t .  l@
qornt l t l . r  of  r icc .od rogar can! pol lao obrcryad In thc l@ar ?ort iooa ot
thi .  t rcnch ! .y repteloDt ! l thar cul t lvr t ion of thcec crotr  ' ln thi
l4dl . t .  v lc lnir t .  or ulnd or u. lar t r lnrpolt  of  thfu pol l .n tro otha.^
narrbt arear.  l l ray at j r  alro ba lha rcrul t  of  eot l lD8 r l recn arnurG' loto
th! coi l  to pr.prre th.  Siound tor t t ro cul t l lat lon, thos lntroduclnt lhe
pol l in lnto l@r lovalt .  Tb. t tovery ol  Lulsl  and hru pol l .n ln Amr 4
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?rrrch 9 gutttrtt th.t tb..c br.nche. .sy hsa br6 sltd .. '9t.6 ..nurcn
to abrlch t f ,c rol t .  I .  rddl t loo. hlu gol lc!  c. .  rEwcrtd ln l rrr  I
l t .nch 6. .8. i t  rugt lst lDt al th.r  tbr pr.rr ic.  ol  b.u.t  the t i . ld
bolodtr lcr or ura ol  hau brahcbar at.8tr .n utrc. .

I t r  pol l ro reord .u! !r ! t r  thra r lcF. l t r  pol l rn rcw.rrd l t i l  rort
loctt lohr ( thtch dtd not q.rcd c.  Gl8ht trrc6t)  l r  c lnd tr .n.porr?d
Eurr pol l .o.  ?h. only t lcr t l r r  Dolhn to 6c.cd alBht prrcai t  vrB
racdarid ard Lry.r V of lracta, 6 rod 12 lb Arcr l-rD rrcr l! rhich

, t ica rat haaa b.!D cult lvr trd.  lLon! ol  tba olhts rrat t tochd dl .phy
lrrSr frrqs.nclcr ot  . icF.&a grr ia pol1.n. ldsnt l t lc l t lor ol  r
r tbr.rholdr frcquec' '  for r lcrrkc l tsr pol lcE th.t  roold.ew! to
bdlc. t .  ptob.bl .  r lc.  cul t ly. t lon l .  DGG.rEry to tsrrhor ro* l l  thk
Itar. lbl3 r@ld bc b.3t rccoplfuhad by lrpUDB todrm cultlvrt€d
tl.lrb tr coFtrot. fo. trt.lpr.rllt tha htrorlc ..d p..trl.torlc ll..ld
acdL?ntr. .thlr ttD! oI contrcl la prltlculrrlt l4ortrnr iD th.
bt laptatat loD of dldalc.  lot  r tcr col t lvattoE,

SuaGt iotr to Dol lcn rr3 tkwat.d lsc tro lert tglr t  Arco I  Trrnch 14
ani Araa 2 Trascb r.  I l l r  pr.r@a. ol  sEat potr to pol lan fu.  r t tout
l rdl€rt loD ot c l l t lvr t loo of tb{r  crop. r lncc tho l l rni  l r  ln3cct
Pol l l i l lad and t !6 t ,olhd doc. Dot l ravcl  uElr .r  crrr l .d by un or hrcct.
or Porr lbl t  vrtrr .  Dur to tb!  r t l t thGlt  t l t  o l tur!  ol  rort  of  tb!  l tudy
aE.t .  &o.t  potr to cul t lvr t lon l r  qprctrd to b. coaf ln.d ro ohly I  f@
trCtr.

I t .  r lcwray ot cob gol la!  i (  uos?xt.d ln thl '  r rcr.  I t .  Dr.rchcl
t . I .a.  qu.! t lo! .  cooc!6h8 tba.b!od0ca ol  tbl .  caop.rd locrrJon. of
l l . ldt  ln uhlcb Lt rU tr fr .  Coclfr tG pol l .D th. t  roat c lorcly
acrabl.a r .dl .b u..  rblod&t ln oo. locat loD (Arcr 2. l tcnch 71.
lddl t l@rl  pol lo npre..nt l .nj  l r rdeo v.8.t . t lc. . r t  b.  r .cdcr.d dol lo8
Iututa aEplltrt.

l i .  .u.c. . . lu l  r*w.qt of  Dol l .o fr .  .  v.r l l ry o( pbntr lo th.r .  2A
4rpl tr  au{ned tra four ronly .rc[  Indlcatr  thr!  p. l tnoloS,lr  l .  r  vr l -
ubla tool  lo dcacrlblnt  rai l  r lef lolng blr tol lc .nd pref i l . ioel .  (ul t lv. t . {
! ! . rr .  ! . .ad o! .or l t . t  ot  rh.  star l t l r  ddl t lo lr l  rBdy .nd rn. l rr ls
ct  thc6! t ia ldr i i  r t roF8ly recEended. Drt lnl t lan of .BrJculrural
t l . ld.  l r  po.. lb lG th!a8h thr ld6t l l tcr t ton o! pol l .n r ! ! re!6r in8
cult lvalcd pl ! t r t r .  r lnrtyr l r  of  rddl t lonr l  uglcr r l !h i !  th.aa rreos
voul i l  gr@ldr b.t t rr  d. l lq l t loo ol  rar lcul ts.d t l€ ldr u. .d by the
hlr tor lc rod prcbfutol lc occoprntr  oI  thla rr . ! .  t t  eould rr . l r t  ln
dcfr . l tng, . rcra that hrd b.a! s lad tor t t t  cul t lvr t loD ot mct pot. loar to
opporad to r iaG or t . ro.  t tc trdth ol  coh ln thi .  . r . !  routd al3o bo
Iurthar Ld.n! l t l ! r ! .  A oi l lc ot  pot lon t t tptc.  cc.or.  . l t  ! r . . .  thrt  . r t
hava b..n cultlvatad uoutd tarlat b a dcfloltlon o! araao u.aat ln aha
cult lvr t lo!  ot  con. ! .  ecl l  at  oth?r crola.

Artdl t lonr l  repl . lb8 rhould b. . t rc iu! .d to . . rptr  ldcnt i t l .d
, ts. t l8,r .phlc lctrrr  ln Grch sudry . !er.  ! !  e. l l  ! r  pt@ld. ,
tcDrcaal l t iva horl2oDtl l  d l t t r lb l t {or ol  &lglcr lcrorr loch rru.

i -? :  J : : . - t  : .  I t ' l : . !
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1
I

I

t:l t*J L._.-r r_..--_l LJ
t22-lolltt

lt[Drl8 ct6

L'! L-J L._-l L_ I

c-lt

r:l l:j

0-t

i : 'J

I.!dt. l. S. Cr.l3hall .od Eur.hth Orh f,rldt

l96t tbtlt. Plrntasa tr otd ll|y|ll. ltrtr Lltt. Lft. rill Enrftatr Br.
lrhlcr t. !t.t c ltu.6 lclblln 2ltl. llmclulur. lbtog Uqrs
laaar.

I.rl. Srsl| C.

l9tl tn C|t4m. ot Ud!g. Sololulu! tldr.,t lb.i[ pr.rr.

322-r0188'

'tllltlll Dt

Drtrlllo luxlall ol !!t!Ld tultlltlcl tllttlo lflult! -
Itotlt tilt utt?i ltr lol|lt tltA t

I6lff toD|l - 
(A-tr $n O-t4,

lLdd Ud3 I

O-to arbt Crp&t, tr*n Glat lor cor:rlolal l.3lt 
-!cs!' 

ct
Irim rrld brr:llrhtrtrr .iall' flo Gsltotd st'rlal

. Pfaj:[t.

!O-50 a!. trl!' aulabla. 3cprct. lsdo tlndt rlat lo!. llo
cultorrl rr:arltl gr.tttrt.

ttd"l Vdt I

, O-tO cbr Cc9rct. trd! Glat l!- elth brJrll ltrvll ttll' lb
Gotttrrl l | trt lr l tttrana.

tO.!O dbl Vrry lrdtr durrltr. lre! Glrt te-. llo Gslrlltl
.at.dal ttaatnt.

e!Jst3-l
O-to oEr

tO ctr

llslllslt-l
. 9,6i obr

65 obt

Vrry loore drrl bri ltr 16r rlth drcaFo3ltt ot3rolc
rrlrtrlrt Drobrllt rtr o/i-hslton. L.rl" rasrl. ol

!!ggg!t .ft. riitl Prr&tt. tlo cclsus.l rr3.3l.l
!farlnt.

Conl-.h.ll rarl.

lrm clrt lor glrb rDlrrt lotltrta ol ,htll.

Gord'rl.ll rsl.



J22-tOt88t

fb{tf rrltt 5

0-50 crbr

5(F65 c.b.

Sbqlpl ltntt 5

G.38 ebr

38-50 crbr

SLml lroltl

Gi obr

5-50 cib.

sD@l hlt I

(FAO crb.

40-60 crb.

5!@! lrnlt 9

O-45 crbr

45 ob3

5t@l lrlit l0

(FlO ob!

lO 6br

. tF2

lrm clly loD rltrl: coDalDl.D! lart! [auntr oI
Erlr !  fod br lc l l rh4raar !h. l l  . !d ooa volc$lc g, lss
l l rgl int .

C€prct brm clry lou el th no cul tur. l  o i . r l . l .

l rm redy clry lor el th lDrrr .  u6tr  ot  rh. l l .

Copact brm ctrt lor elth ro cultsrrl gtrrbl.

8tm artrdt clry lor elth oD! glGC axh of carllc
and bott la t lqt .  not ratalnad.

llm ..rdt cl.y lou eltb no ccltur.l r.t.rlil.

Sott hr-n [od1 lou yblc[ contala.d .lout 12 9le.r
of alrall. tod lodam traah and tlor.

llatd aapact clat.

Vrrl' looar dril brm lot yltb dlcaporlil ortrnlc
stcrirt aod lar8r .ndlta ot 4rlDa ard braclfuh{tar
.hcUt prob.bly .D o/A-horlror. 0n. to tuo pl.c.r ol
eh.rc6.l .nd ttrh tona *ti pra.at b.tsan (F!O oba.

Gorrl-.hill rc.l.

Litht brm lllwlrl rlod contaltrhg r te 9i!ct. ot
rbcl t .

cdr.l-.h.lt r!at.

It2-t0288t

8tr.t blt ll

O-35 obt '

!5ilb,

gLmt prlt 12

0-{0 qbr

40-15 6b.

tba.t ttqtt l!

(F35 6b.

35-50 olr

ed.r F{!. ra
' 0-15

!5-55 ebr

Sbnl Orlt l5

O-10 obr

!O-50 ob.

&d.l blt 16

(FlO ob.

lG'50 ob.

Brff! a.!dt loE vlth rb.ll .nd cb3rcdl.

Corr l - .h. l l  raal ,

Cap.ct bsm rsdt clrt lo{.

St.rLla v.st ccrrct btd' cl.t lc[,

ccirci l!6 ..6dt clit lq rltb onc gEg! .p. .trd
om llrrcrrdrd b.!.lt lr!!.@t.

8tc!ll. raqf coprct blm ctlt loa..

lrm rorly cl.t toq rl,th no culrur.t xrarltl.

Et.illa capact brm cl.t loe.

Drrl brm ,.ndt ctrt lo[ catrlnlng lrrgc uouota ot
I t t r .  rod l r .cLl .h{. t . !  Fl lu.c.hal, t .  d.  f l*r  ol
lolcrolc 8l.rr. rDd tuo uctlnHrda mllr.

V.t c-p.ct. saddl.b-lrm cl.t loE. Io colturrl
r tcslal  pta.6t.

DrtL b!ffi rmdy loo coDaln|lt tlrt. [ountr of
xaba aid brrcll.h{.tar rollurc rhll. and aa.:tarad
chtE€1.

Gcarct. rcddlrb-brm clry lo8. llo csltursl !!t!rirl
t r rrGtr

r ' - -r t--J |  -J r ' -  I l  . l  ?.-"J T. t  : ! i . I  : . t  :_t  : - t  :  I



Sbqrl lrolr It

(F{, cb. Sott brm ,r!dt, lo[ cortrloln! trrlr coulta ot
{r ln.  . rd br.clkha.t .r  tol lu.c .hr l l  .nd o!.  t l . l .
of  rglc.nlc glr . r .

4{F60 clbr v.r ,  caprct.  b!4[ c lry too. k cul turt l  r I .ELl
Plctaol.

6L6Gl lrrtt tB

(F60 qb. Dl. turbcd- trm ted, c l . ,  lo[  y l tb rbcl l  ratar l . l ,

:  
b.st l t  t l l l .  chrrcor l .  rod iutobl lo t ls.  rnd Er. ! .

60 obs pVC ,tre.  untt  dl .cqr lnucd.

. 8!r.l ttElr 19

(F5O ob. Srrr rs gg-19. lrntt ditcqrlDu.d.

i_] t.:._! L__:| r-"') r-- I 
-*_l 

l-:l
322-l028rt

5hill yolt 2l

0-lO c.bl Datl tt.tlrb-bsm cl.y lol cont.lnln!
frr8rmt. ol Erlli ah.ll.

il L*l
tF4

::I ::J
D-5

orl t  thr.c

-J

llFSO qhr V.rt .at.ct. brffi c!!t lou. llo colrur.l rdtlrlrl

PralsDt.

6qqnr oalt r!

0-35 obr Rrddlrh-brm srtrdt tor cootalninS n!11 tcattlr.d
astr ol rh.ll. rac6t bl.lorl,c 3.rba!.. rod brtcl
Isrtr6cr. l&crl lrtoE.t hdlcrtcr thlt rhlr It
racqt ly plrc. .d l rod l l l l .

3l-55 qbr V.rt d.tt b.m .llt .ontrlnao! Erll rclttrlcd Eourtr
ol rhtll. lccordlnS tg leal lDtonst thl. .rr. e.r .
nd flrt Drlor to l.nd llluna. ttl. ldcr d.Do.it It
problblt caDrlrad of tt! tonls udf l.i.

Std.t lruk 20

(F5O cbt

S'br.l lrltt 2l

(F3O sb.

3(F35 cdr '

Sbd.l lrrlt 22

(FlO rb.

l(F35 obr

15 crbr

sb@al lrqlt 23

(F20 c!b.

2O-5O cibr

Ro.d f l l l .  Unlt  dl .corr lnu.d.

D.rt  brm clry lob coDt. lnh3 El l  @uDtr ot ! ! rhG
rol luac .h! l l .  br&lt  reb. ald ona hlrd bonr.

Cogrct b.6 ctry el th no cul turd xt ! t l . l . .

Brf f i . rbdy s l .y loo c l :h ql lnr .nd l re l fuh*.r . r
r l t ! .c rh. l l .

l r@! clat  lou elrh no cl l turr l  r . tartr l .

Cotr l -rh. l l  r . r f ,

Dl i l  
.br-m, ccplc:  c l .y toE.ohtr lolnB l inor [o!n!.

or . iaI I ,  ona frr l , retr t  ot  BEGGi bott t .  t t . r r .  rrd
allcclrttrl@a rsatrt g!rbata.

Vart  ccAact,  br6 clat  loo. No cutrutr l  l r tcrbl
pretant.

fhdd u!{t 29

(Fl0 qb.

30-46 6b.

Sbdl Oalt Z,

O-10 crDr

l(F25 obr

25-10 cbr

sbdl Itolt 28

(Ft5 dbr

15-21 obr

Ccprct. d.tl brm ctat loE costrblo! l.r3G @unt.
oI !gghl!!gg!g, oth.r .h.lltlrh rerllr. .nd .crttr..d
chatcot l .

Vrrt c-tact Dam clat loD. llo cgltraal rrtcrllt
plcrant.

D.rl brogo chy lo|! cort.lDln8 nrll, rcrtt$Gd
cotr ol Erln. .nd brGkl.ha.tar rh.ll,

Ltlht aray d.c-potb8 cor.l.

Vary d..l 3rrt e.tGrtatutrtad rllt lo[ rc.tt.rrd el,tt
.  s l l  D@t of .h. l l .

oarl brm clat loE conttlnln8 reatrt aLcallantous
Srrb.tc $d c . l ! ! ,1.  lh lc ot volcrnlc 8,1!r . .  Al 'o
pras. l t  vtra nl l l  uoult !  of  tcrt tarcd ! ! l loG rhr l l .

Dccrlorlot coral barts6l.



t22-r0288t

Shd.l t dt 29

(Fl2 hb.

12-51 crbr

shdd rrnlt 30

(Flo obr

10-50 obr

tbrg Lrt 3I

(F22 cbr

22-47 qbr

st@l itnlt f2

(F2O clbs 
.

20 crb.

Sqdll lrqtt 3l

(F!0.3b.

to c.br

Sbw.t |tolt 3a

(Ft5 trb!

15-15 .tb!

35-40 crbr

D-6

ccp.ct dr i l  brm chy lor.  cootr lnln8 dr l l  uount!
ot rcrt t l r rd Drhr.nd brrcl i .b{tar ah. l l .

Looselt csprctcd. llght brm to brm mdt loo.
contalFlng ro&!! ta r lsnlr  ot  abal l  and sianoan
burl t  rnd co!! l .

L@..!y caprctcd light brft cl.!r loo' cont.lnhB
rodart tc u@nt! of  lhcl l ,  chtrcor lr  rnd lodern
8.:br!c.

L@.alt  cal lctad l laht brm clr i  loa cont.bln8 .
n. l t  nEbcr ol  st lnoo b.r l t  cabblca md Dcbbl. . .

llm Irdy ct.t fltb tro cultur.l stfl.tr.

grt .nom br$l t  p.Dblar rnd cobblFt r l th ls al lwlr l
or r lvrr / l r rch bad. l lo cl l tur. l  Ft .r l r l  Dr. . .nt .

l rm r l l t ! '  c l ry lor.  ro. t l t  D.rr l t  t l l l .  u l t t  no
culrutt l  qt$l ! l  prer.Dt.

Ltr- . t ,  c6prc! .sdtf  chtr  vt tb d.c6?orlnt .hr l l  .od
Gor. l  rac(.

Stcr l lc $rdy cl . t  lou.

C6rrl-.hG!l r..t.

Drtk brf f i  . t l r t  ct .y loE el th rh. l l .  chlrcol l1
crurt lc! ! .  ! !g! .  aod t l rFci lchd yrtcEom brrr t t .

V.ry drr l  brm t t l ty c lry lou vl th ch.rcor l  lnd
I l r tscrrcl .d br. . l r ,

V€ry ccprct rrndy clay ul th d.coporto8 6hat l  .nd
corr l  rc l .  l lo cul turr l  utar lr l  prcrcnt.

322-102887

sfd.l uDtt tJ

S.30 ebr

3(F O ab.

Sfml ndr 36

0-10 crbr

l(F35 abr

3F50 obr

ttel DElt !t

O-l qbr

7-!5 crbr

35-40 cbr

Ebd.l Itott t8

(F30 crbr

l(F50 obr

FLa.l lratt 19

(F25 abr

25-{O obr

! : ' t  l ' , , . t  ! . t  :_ l

lF

Da* brm [nd' clry lo[ eltb urlnr sd br4llrh-
r.t.r $llorc ahall. l lo coltulrl Dtirlr l prr.6t.

lrdi a.oilt alay loE ullb no ah.ll rnd bo cultlrll

r ! t ! r l r l .

trm todt loE. loo.. yLth Dd.Eat. rrcmtr ol rhcll
rnd rrc@t tltrb,

laQt [o.lt lo[ yltb .hlllr Gt.rcotl lratr.Dtt, atrd Io
trarb.

vrr t  cotrct  c lr t  loc r l th a dmtroo ln rhdl
ut.ltal. ll,o cultstal rhrlrl Draren!.

8rm clr t  loE. eqp.ct.  el t t  n. ty ratal  t ragrcntr.

Irm ctrt lo[. cdprct. rltb rodltatc .hcll rod tro
rtr l .

v.r t .6prct brm €l .y yl th a dEr.$. ld !h. l l
rlatl.l. ItDlt dl.cootl!!.d.

Drrl brm lo[ rlth grtrnlc Btrrlrl lnd aa! ltrl'!
r t rd br lc l l r lnrtcr rol lurc rhcl l  ( lncludlng Hrr lm
ds!!).

8ll8ttlt caprcr brm clrt loD, tlo cultoill .rr.!irl
Prartnt.

Co!?rct yr l loelrh-broun cl . t  lo[  v irh 20 pt j
9art .b!aa.

l..tll r€L l! a cl.t loc $t!Ir, llo crltw.l
{ t . r l6 l  pRrmt.

: . !  : t l - l  : - l  : l - l  ' : . .1I "  I I  -  I  l * - l



r= r-r r_J
122-1o288'

Sha.l trlt {O

(F20 .bb!

2&50 f,br

J0 c.br

6t6.1 ltllt 4l

0.22 crb!

22-26 qb.

26-35 crb.

LJ l_I  LJ r :1 r-_1 r--r
O-S

D.rL brm loo clrh Fd.h trrrh.

caDlcl  dlr l  brm lou r l th &darrta uountt  ot .rr ln.
.nd brrcll.b.rtcr rh.tl. rpar.a fl.b bo!a. ..d
rhalcor l .

I tm, v.r t  hrtd r tony loo el th thcl l  r r tar l t l
der...l!t. lrrtt dl.coltlDu.d.

l rm rrndt €Iry lou r l t t  rodt. . ta.suntr ot  t l r l la
.ad br.cll.rhdtcr rtcll. .!d rp.r.. chrss.l.

Ial l@lrb-bs6 r l l t  loD ul th oo cr l tur. l  s lar l . l .

Bam rt6!' rardy iou rlth no culturrl Dt.sl.l. Unlt
dl .c.Dt l !utd.

(":. ' t l '^..1 t - J r- -J L._l a:t :-r

F9

L-.t' t_J r_:l

t22-to288l

std.l lrElt 45

O-50 obr

sild.t thNt 4{

(FA' ob.

ai qlr

lLF.l ttelt 4t

(F{5 c$.

gbdil lrpl! {9

G-60 qb.

60-85 hb.

tf,d.l Unlt 50

S.20 abr

2(F35 qbr

sldl OrIt ll

(F30 c.6r

!(F50 ob!

Drrt  brf f i  r rndy clr l  lod el th. l lwl l l  e. icdom
b...lt. Sbdrl ubit bl.Gt. F.t lil.lt Po.t-1950
trr ! .cr v l th rr tr lo l lg rr l l .  l l !  cst tut . l  r t t . t l r l
prcr.rt. lrllt dl.cootlDu.d.

D.r l  brm cl . t  lo[  v l lb no <ultural  ut .r i r l  pt !r .nt .

cgr.l-ah.ll r..1.

Dl t t l tb.a t !@ clr t  loa r l tb.9. t t . .h. l l .nd Pyc
Y.tcr plpr. .  Unlt  al icoi tbuad.

lrm t.Ddt qlay lou vlti utlna .nd bracllth{.lar
.c l lsrc.br l l .hd on. pl t  tooth.

l rm t&dt cl . t  loE el th rprrt .  ml lu.c th6l l .  Unlt
dl tcoo!hu!d,

Sl l t t t l t  caprct rrndy cl t l f  lou vl th no cul l l rol
r tGrlr l  prarot.

9crt  hrrd brm cl .y lou yl th tro cql tui l l . l ter l t l

t ratart .

sott  brm r.nrt t  ct ! ! r  16- r l tb.9.tr .  r . r loc rnd
bfrcl l . tsr toi  el lurc th. l l .  l lo culrurr l  glcr l !1

Draarnt '

c-p.ct brm clrt loe ulth . det..ta la 3hrll. ilo
cul turr l  utcr l r l  prcrenr.

sbml ltolt {t

(Flt obr lrm [ndt clay loD slth $d.n 8lrrr.

t5-2J ob. V.ry brrd clry loG el th no rcd.n 81..c.

23-35 crbr Stal l la ccptct brdn clay tou.

stot.t uolt 4t

(FlO c.br 116 loa llth deopotlnS grtrolc xtcrltl. Fo
cultsa! l  uta! l t l  pteretr t .

10-25 arbB Corp.ct  broen . t ty lo.r  el th .c.  r l lbr rn. l
b.rct l .hal t . r .h. l l .

25-{0 ebr Vary h.rd 6t.rll. cl.y loD,

stdll lrEtl {{

0"10 clbs 9rrt f  hrrd bsm cl6y loE cl tb Fdrn trr ih .nd tD.rr .
DNotr ol  rhal l .

2(F4t 6b3 Frtrcrlt h.rd .l.y too.

l$onl ttptt 18

G-20 c$. lrm tlltt clttt vltb srllc tnd btrclfulrtat.r .olht€
.ht l l ,  l lo cul tur. t  Etar lr l  Ps.t .ht '

2S.5O r!. Catrct rllty cl.t rltb litr lh.tl ..t..1.1. llo
cultoral  [ t ! rbl  i rc&Dt.



322-tOzEAl

Sbot I lrplt 52

(Flt crbi

3, ilbr

Sf,o.l lblt 5t

(F35 c.br

35-50 sb.

SL@l |tatt 5a

aFlt obt

32-40 obr

6taal ltqlt 5t

O-17 crba

{r-60 qb.

ttfrll udlt" 56

(F50 c.tr

6ll olr

Std.l lrelt 5,

{r-25 cdr

25-5O crbr

Irm r. t rdt  c lry r l th no cul torr l . r t rr l r l  prqrot.

Corrl-rh!ll r..f.

l.dt .lltt cht loo ellb l|rt. ooutt ol t.rlr. .n{l
bEtckfubartcr rol turc rbdl l .  rgrr& chrral '  l l lu l .
aad onr pl lca of l l rHrrclGd,-tceon brral t .

V.ry h.rd r t . r l lc brm clr t .

l rm rendy cl . t  l€ cont.blnt . . t . l  t r r lert . .  lont
ah.ll. ud Dorlcd bottl. tlrrr.

Ccllct rtrrih chtf.

DrrL Lrm rrndt to Ersllt clat lou ylth bottk
alat. rDd atiEL! rblrd. far @cryad rt 35 oba.

Drrt  brf t  l rd. l t t  ctat  lor el tb no cul tgrr l  r . tcrLt

PrGraot.  Uslt  dl .cotr t i lued.

l lm . .n. t t  c lr t f  loE el th ro col tur l l  Dtrr l r l

PrattDt.

Corrl-lhall rcal.

Brm . l !y loe conialning r  ar l l l  uout olr  lc l t iucd
rl t r l l .  no csl turr l  Et. l l r l  prr .rnt .

C$rrct  r .ddl .h-br i ln clry. lou. lo col turd Dter lr t
Pr. .6t .

Csrt l rh-btm rmd; lou r l th .od.F tr . ih.

Cor.l-rhall tc.l.

Drtt ts.tlrb-btm rllt loE contalnlog l.rl. uoultl

ot  l r ;chir totr trr  .D. thr l l .  ar r . l l  3t  r lDo! qutnt l t l l .

ol iiEFlEItl- tylo. sott.t.d cb.rco.l. .rb, 
'nd

r l tawoF br.r l t  p;bbtat r1.o Prrtrot .  A r lnl la b.. . l l

rdtr lr.!!6t rrr txqrcd 0 .nd lZ ob..

gart capact brm cl.t loE. ll'o Gultutal r.t.rlrl

Prar@1.

Sal*ogrct i r ryfuh-brm ttDdt t l l t  lor cont. lnhS
lrr la oqtr of  i l rba r ld brrcl l rht . tar th. l I .
grc-rbutty frrcbl{gl la.  rP. sc. l t . tcd 

-  
rrh rnd

ibrrcorl [{ rc'Eref sff urt.rom blrlt cobbl.! .nd

D.Dbtar r l to 9t . . .nt .  A . . r l l  arocnl  ot

rca[t-b|-'toric nalad rattl ltejrcncr vala tlaaaDt
rllhb th. slp.r portloD ot tbl. l.t.r.

Ltgbt Strt dacrpo.l!! cord-ttrll trat.

Loo.cly corprc!r  rrddlrh'btouo . i l ty GLt lo{

mltr tolq l r tgG..dDtt  ol  DrfuG rnd brrcl fulwrtcr

rbal l  l l .h suin..

Y.t calact tcddtrh-brm cl.t. tlo coltosal .it.rLl
pr!laaa.

Loor.lt ccptct l,r.tl.lr-brm tllty ..nd cott'lnlnt

h!t .  [ rulr  ot  t rr ! , ratcd.hel l '  t  fd Pl lca. ol

br6.d.b.t l .  eo onbun! f j . t  boe!. . .h.  c irrc@l.
$d ltrFrlclcd rcl.

Coftrottattd lrtca ol r.h antl ch.tco.lt grob.blt thc

raarlnr oI r burlad haalth.

vart  b.rd brm c!ry.  l lo cul tur l l  r r t !81!1 grat lnt .

322-lO2tE

sld.-h.l!lg

O-tO qDt

lo 6bt

8td.1 thlr 59

G.lO ob.

lO-50 obr

!!sgg!!!g

O-35 qlr

3t obr

gld.l ltltt 5l

(F!0 ob.

3(FlO qb.

tbr.l lhlt 62

O-l l . rb.

ll-!l qbr

17-00 6br

t_:  l -_:  t - i I  " r t-:-J t - : .1 ?t l  ?. . !  :_t : . I  :_r  : - I : l ., 
-.!
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Starl lrtt 6! '

G-!O abr Darl btm .lttt clry loo colulDiot .utl dolnr. ol
urbc ud brrclfuh.t.r rt.llflth !abr,

30-40 6br V.ry cap.ct. brm clry lou. tlo culturrl raior
Drcaant.

thacl ltolt 6{

O.25 robr ctrytrh-brm rllry loq colr.bllg lrr8. EouDt. of
rhr l l  l r .g,eta. rprrr . ly rqi i . red .hrrcor l .  rnd
yttamn brr. l t  cobbl l r  r td pl tblrr .

2$-{O cobr V.rt captct trllrbrm ctry lou. lto collirrl
robr Drarant.

SEd.l lrEtt'5t

o-{5 obr ltod.rrt.lt crgrct. trlylrh-brm .rbdy .llt lor
coDt.lntn! hrir [ounro ol .h.ll, cot.l. rld l.r.lr
cobbl.r .sd D.bbl. . .

4F5O 6b. Vart corg.ct r.ddl.h-brm.clrt. lto cul3sr.l rat.rLl
prat6t.

Sbod oolt 56

G-50 c.br L@.clt caprct. llltt brm euily rllt lor contrhlra
Lrjl oontr ot filtretad .hall. va.lcular rbd
e.t.Eon ba..lt cobblcr $d lEtbl... rnal rBcrr
hl t lor lc trr  0t?.r .  gtut lc.  .od cbr! .o. l .

5(F6O crb! Vrrt qrpacr roddlrh-brM clrt. llo culturrl .rt!rl!l
Prcaant.

sbd.l t Dlt 67

S-!5 clbr Looral l r  co.g.ct  3rryleb-brora rrndy r l t t  lo. .
cont. l ' l !g rrc6t grrbrg..  chalcor l ,  lnd ! .h.

35-50 oD. V.rt  cFplct  y. l ld-brM clr t  loE. l {o cul turr l
utar lr l  p lr tcna.

l -  - l  :  . .  I  l ' . .  - - !  i . . - -1 i ---- l  f  -  I  r- . ]  "*  
_l

D-n

Drr|( gpylrb-brm tadt rllt lou cootrlnht nrll.

rqt talad [@tr of cbrrcol . .Ed rat.d l la lralr  ot

ratal .

Y.r t  caprct br@..Dd, clr t  lgd. I  c.1l  [oml o[

ahl l f  pr€rt l t .

L-f L-_l t:l

D-12

t___:t t- ._ l

122-t0288t

6bd.l lrlt 6C

O-23 obr

' 2l-45 6b.

8tq3fr llutt 69

{F15 crbr

15-50 qb.

Etor.l lrltt tO

O-20 Ebt

21F50 crb.

F!d.t ulft 7r

(F{O obr

lO-50 olr

gta.l Ullt tl

(Fl5 ob.

lt-50 6b.

gtd.l Itatt t3

(F30 obr

3G-30 obr

l&or.lt coptctad btm clat lor.
sr. t l . l  9ta.6t,

Ro rul tur l l

V.rt c6!r!t rcddl.b-brd clat. llo Gullurrl r.tcrlll

t rarat.

Drrt brdt clrt toE coot.lnltt r crllr tc.tt.r.d
.rut ol ,bcll.

l.rt cdp.ct r.ddlrh-bt@ c!.t. 6..11 .&ut ot .h.lr'
pa.r6t !..t t[r uppar bdodart of thlt orb.nit.
culturrl!t ttGttlc drgo.lt.

ccp.cr brdn clly loE- llo cultu!.I tt:.rl.l Prtt.ot.

V.t t  cdptct rcddlrh-b!@ cl . t .  No cul lor. l  r r t . r l r l

Prata!t .

g.r t  ccprct btm ctry toi .  l fo cul tuul  r t tcrhl

Pr! l ! ! t .

vcrt  cdF.ct . r .ddlab-brf f i  c lat .  to qut iur. l  ! r l . ! l ! l

P!Cfant,

vcrt  caDtct brm ctry loo cootr lalng !  Ft l l  nub.r
of acrt taiGd sr loa and bt4l lah{atar rhal l t .

v.rt cnp.ct rcddldr-btm ctry. llo coltotrl r.t.tl.l

Pr.a?nt,



t22-10288t

6barl lblt tl

(F2O crlr Drrl brm crody too elth bl.iorlc llarr .nd r.trt.

l0 obt Corl-thill !!!t,

tltS lll9 rlo t|f@r^lt ylctl|Ilt (aFt rbr stF2t)

@!cl

0-! cabr Dacqpotlrg forcrt llttar .nd urcolrolldrt.d o!8,rbl(
d.bsl. plur acrtt.r.d otfua tb.lt fr.g.atr.

5-50 cobr C6p.ct. dr* brm toF' roll coarrinl't lrr8r s6tr
ot DllDa tnvcrtlbratcr. ud .6ttrrad rrtlEon ba3rlt

' D.Dbl.. and cotbl... A tht ..b d.porlt coat.lnb!
ttrtsencltd rocl (r porrlbl. f,ar*b) rlcmtsr.d rt
c. : l (136..b. .  A dnt l .  p lR. of  yolcr l lc  t lu.
cnc&t.rad .t {O-50 abr.

0-55 crbr l|artlr ccpact t.dd{rh-brm clry loo. llo cultu!.I
ut !r l . l  pr!$nt.

5tr.1 lrllt 2

(F3O c! l .  D.ccpqrlnt  lor.at  l l t t r r  rDd uncoorol ldrtcd or lrnlc
dabrl . .  I rndrr t ta rsrtraa l l t t l r /d.br lr  y i l  ro
A-borhoD rblch qt.nd.d to 30 qb.. lrttbln tltir
horlton r.r . rod.r.tc [ant of fillc/brEllci{tcr
thal l .  lacl ldht .  r loSla fr t l rot  ol  rort ld or
rodl t l .d Et ln. .hcl l .

tO.5O oba Ca9rl..d of r condotld.tcd taddtrh-brm ctry. tto
'  cul tsral  [ t . r l r l  p lcreDr.

Sba.l Unl! 3

G,30 a.br A-horltoD contrhcd I mdrrrta &unt of urln./
br . .Lfuhstcr.hal l l lah rai$.  a sr l l  nrbtr  g l
tctr tr t r l t l  tarrropodr,  and or l l  urt lpon br.r l . t
prbbl.r .nd cobbl. . .

30 rb. coprlaid of cct.c i .  r t ! . l l r  r .ddth-brf f i  ct .y.  No
cslt0ral  r t ! r Ialr .

322-lO288t

thd.t lhlt I

O-lO 6lr

lO qbr

$ml ll!t! 5

FIE abr

l&28 qbr

28-!0 obr

sfd.l Oqlt 6

o-10 cdr

l0 abr

$!!!f-uq!J

f5 cde

5-25 cbr

ELd.l Ollt 8

O-5 ab.

t35 obt

lFtS

rt  !bl6 A-borl to!  col t l ln l ! !  atr l l  l rolntr  ol

ut|!./blclfuL{tal blv.lv. .h.ll..

ccarlt. tt.rll. trddltb-blm cl.y. Ho (!ltur'l

raInr.

cootrtncd I rrll r@t ol uttn. tnd brrchlrh{rt'r

rh!1.

A lrrta corrl bouldar Prctcd h ! tl!,ht mttlr ol

nt .doF b.. . lE cobble..nd Dcbbl. . .

lLtasr ba.all Gobblar ald g.bblar cottrlalng wo
(t tobrbly rdult)  f , |m ta.th.  r  lm! lncLos trd r
pi*tr i  t t t l t .nt .  41.6 Pt. tc!  vct.  l r . t  tnt '  ot

iorrlbb f,uo Don.. tnctrdtDt r thott rld-.etlon ol r

lolt boor.

A-hotlron contrtqd 6rll uouDt. of wldrltithd
r'Ul bona Dd nall ooott ol bracllrblltct end

ult t ra rh. l l . '

n.ddt.hFbtm cht' $btoll. Bo'cDltottl utrlLlt.

Gcptfud o! sncon.olld.t.d dac€Forlna h|st tld

tot.r t  l l l t .A.

stlrlla r.ddlrb-brm cl.t. llo culttr.l lrt.tlrlr elrc

r&daradr

C€?rt. .d of h|sa. u*6.ol ldat.d lot . . l  l l t tcr .  
'nd

very ndl uMtt o[  str l l  lnd charcol l .

Stlrllr rutrollt no cultur.l lrt.rlll.

t_ t_.-r  r . :  t - ' : i  t  I 1-1 i ._t  :_ l  l  ! :_J :__l " -_! - . t . : - l
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Eiorl Itolt 9

(Fi crbt

5-35 ilbc

lbd.l ltllt lO

O-lO 61.

l(F{t c.b.

Sbd.l lr6lt ll

lF4O obr

aO-55 crb.

Etfi.l ltllr 12

G-3O 6bt

!(F5O crbr

Ebr.l Itnlt l,

0-60 cdt

&d.l Unlt la

lF50 crbr

5(>'65 c.b,

TFI6

Caprir.d of uoconrolldrrrd h@r rtrd orlrllc dcbrt..

Str t l l .  rubrol l t  oo aulturr l  r f l ln. .

lbl! A-ho.lson ol torc.! tlrr.t rDd bBr thlcb
contrhcd r nr l l  enunr ol  rhr l l .

Stcrr . l .  r .dd!, .b-b!oyn ct. t .  l to cul ts! .1 rqlnr
Prcacnt.

A-borLon cootrlDll!, lrtjc cutr of b!cll.b- aod
lrcabstar ah!11.. a [ubcr ol tarsaatrlal lstropod
.h.ttt. and r ffuh vrrtcbrr.

St.rll. r.ddl.lFb.@ cl.t.

Cdlrllr.d oI y.r.r.rturat.d. r.ditL!-lrm cl.t lco
rt lch probrbly.rodcd of l  r i .  top ol  thr r ld3c oore.
llo cultulal .trcrial t!"r6a ln tba tou,

Corn. r.ndt thl. r.Dd utr bft. oocr bro grst of .
bcrcb tf,.t bord.rrd ll..r licb, A !.lt u@t of
urloa aod brrcll.lHrtcr .h.ll eT red.r.d fso tbr
raad,

llaoSlr@r dtgqlt ot r.ddlsh-brm lo[y clatf t tblr
clat prob.blt arod.d otl tf,r top oa th. tld!. no3r, fto
culturrl dtarful 9ra teditad.

Coprl ted ol  loocl ly cqgrct.  r . tarBrturrtod dr*
trm cl . t  los.

C*prct reddlrlr"brM cl.t. yo culrslrl $!arl.l v.t
r€co€rad.

t:_l t-._J r-" .J t. ,I
32t-r02887

std.l rdr lJ

O.55 cbr

Sbonl blt 16

lFlO oDr

tHi ob.

8la.f odt ft

O-lo abt

. lo-ll obr

3l-35 €b.

35-50 obr

&df uoft lQ

(F{O obr

6ld.l lr!t3 It

(Fl5 6b.

l5-tt obr

Esd-se&-tS
0-50 ob.

Ccp:fud ol loorrly ccprctcd, drrlr btm clrt lou.
tbl. lou b.cu! lncrattlnlly rtutrtrd rlth uttr ra
th. dtptb of tbr url! lBcsrscd. llve urlnr .h.ll
trrgldtr srt !.cov.!ad lra tla lou.

Cdlritrd ol looaalt ccpactad, drrl brffi clat loE.

Cafrlt.d ol I thlcL lrtr! ot hLloilc artb.8F
ghrt lc.  t tut  lot t l . t .  r l r inr cBt.  tod PulL-toP
rl l t r .

Looralt c@rollo.tad' d.tl brm lotlt ct.r.

A drrt lrrt lm. oa cht.

Cooaclldrtcd lcddbb.'btm loE cont.ltlnS, n6.tour
ntcsF b.r.l! €oLbhr rod pcbblrt.

n.ddfub-br@ lout !o cclturrl tslnt.

Gcartrcd tolalt ol loo.alt cagacttd. drrl brm to
rdrlfuh-brm loa. gltht! tb. 106 .llbt lrr!!6t. of
.trln. rod brrclLh*etrr .h.ll s.r. ttd.rcd.
ntcrvttto! trBl[tcd oB coral bcdrc|..

C-pal..d of loor.lt.6.olld.tqt dr.l brd to d.rl
rcCdlrh-brm clrt lor:, lttbt! tbl. lou vcrc ttErll
lrrlr.ot. ol srhr rh.ll. I Ed.fr 8lr.a bottl. EeL.
a groDrbla crnhe udiblc IrrStdt. tnd ruEtot
rrtacom bDrlt ed conl cobblr. rnd prbblcr.

Copcr cl.y lo[.

Loor.lt co!.oltd.t.d, drtl' brm cl.t loe. ?rat.nt
thro{ltost tbl! lou str blrrlt tlr€u cobb!.s ond
pcbbl i }-hlcb rrc lndlcrr lc.  of  . l lwlr l  condlt lon..
Ita tfurt rnd nubcrr ol tbr cobbl., lnd Prbblsr
l lcr .rcd el th th.  d. f th ot t [ .  snl !"  Thi. .  .h. l l
frt8,r{qtr rara sccov.r.d lrd thr unlt.
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shd.l. Itolt 2l

0-25 obl LoooGlt  co!!o1ldrt .d,  dr*
rcrt t ! r .d bttal t  l r rvcl .

25-to 6br Th qu.ntltt ud .&! of tb. 8s.!tl llctco.d lD tbl.
htar lDd rmrcly ilprlred tbr dcrvrtlon. flrc
rtt.tl.l r.r obvlourl.t .llwl.t. .!d tl.ld.d .o
cult l r r l  rdlDr.

tz2-to28g

A?Pl lDl t  Br I
a

DrralllD 3lHlttlt o? D!t! 80!80r?Ac! lAcrlol trulcu
rltt lxc l lsuLra - 80t9ll AaBtS l. 2. 3. AllD a

s't'Il |lll I

lrclho lrel l-l

latE olscnr?Tloll

I IFD 6Dr! Ap-berlton. Pld loor of stR-t/t d.tL
re{Clrtsbrm clrt lor probrblt dlrlvcd t.c rcclot
hlaaorac rl lwlrt and cotlwld e.lturdu (goll Unla

- Bh).

tFlS

blm cl .y los rnd

shcr.l Itolt 22

O-25 c.b.

lba.l lrrlt 23

0-30 c.b.

3(F 5 obt

75-ll crlr

3b€$ lrolt l{

(F3o oir

!O-5O 6b.

50 crbt

D.!ra allwlal 8rdrlt no clltsral tarlnr.

l l l .d br.r l t  houldctr t  |  . lo8l !  uold. l t l t lad boDa
fttg.6t er racov.rad rt 20 crbr.

Dr* brm, .cdhrt  caprt  c lr t  lo[ .  gl thtD thl .
loo e.r. l.rt. eultr ol .!.9!!!9$g r!. rh.ll .nd
chrrcor l .

Et. t l l .  brm to nddleh-brm csprct chJ'  lou.

A toor.lt coDttruct.d b$.lt cobbla roil bostdrr crlm
taltad 30 c rbor ground rurfrct.

D.tL brow.l l ry lod ehlch cort . ln id l rr ! , .  uo6ts o!
Drloc rod Dr.cl lahalt l r  rhr l l t lah ralnr rnd n. l l
esnt. of claEoal and aab.

Starlh br@ to drrl bto ccprcr cht so!.oi!,.

&.llo qb.f o-horhon. 5tn-l/l v.tt d.tl tr.y ctrr.

l lo-lm obq Alb-horltoo. cl.t.d potdllald d.Po.l3 of
sb.l/l d.rt bl!.-lsrt v.rt lloa clrt lo! (8oll Utrlt
otr .

I t

t t t

l.cll6 ltocL_l-2

!4!g g!Sg!!ss

I al-70 obr3 Afhotiton. Pld ron. ot 5lB-t/l drrL
rcddlrb-brm clrt loi plobrblt drrlvd tril racint
f i l t ror lc r l lwl | l  rnd col lwlr l  dtrbur i l .n (Sol I  Utt t
th l .

ll ,(FloO ab.! D/Gf,orlton. 2.514-t/4 drtl r.ddl.h-brdo
cltt @ltlurdln ol t.ctntly drporltcd hl.lotlc Frlod
. l lwlu .Dd col lwlq (sol l  onl t  th).

I I I  lO(Fl2O qb.t  l l l jb l -hor l :oo. Ol.red Pondt l . ld d.Po. l .
grcdillnrndt caprlt.d ol 5o-{/l drrL 8r!rnlth-!,!.y
l lac clr t  lor (Sol l  Unl i  Ct l .

n l2G.l60 abra llA8b2-bo!kon, cktc, iondllcld dcPotl3
ot l|-Vo dt* lrrt fln. cl.t loD (5oll Unlt G.). g.rtr

3.bla.oc@nt.t .d r l  apptdlotal t  l6{t  ab..
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bd!* fE.l l-6Lcl.hor trGL l-3

ttrrtllrtpilc roll profil.r oI tblr trHch r0 Dot drrcrlbld ta dalrll
duc to lnlnut drnl i r  of  eldHrl l  col l rpro.

L.trf,d tpct l-t

LAYEN

I

I t

l r l

t.Artt

I

t t t

tv

LATEi

I

I I

t l t

plsatPrtos

A!-hoal"6. llirtorlc pld ron!.

S,lfbortron. lsrltlt dcporltad ootlurdra ol tLlostc
plrlod collwlq .!d .llwlE (Sotl lhtt ub).

tto. crbrt ttlgb-iorhoo. Glcyrrt drgorlt of tllc ctrt
tF .lblt rrocl.tad ylrb burlcd poodlhld rtrtculturrl
i t . r6 {So1l I t r t t  Grl .

c!Esg!c!.g!
(F5O obrr Ap-horfuon. Bl.torlc alq rolr ol 5lt-3/3 to
5fR-l/4 d[t r.ddlrb-b.m cl.t lu.

6(Fto5 crb.: Apb2-borlroo, lqrld bbiostc p.rlod plo
rd. ot 5IR-3/l dIt t.ddlth-Drm clrt. Coot.ln.
ucrdS cloa bon leMcr rtd lra8r.rtr of ctrbonl:od
c&a-

t0t-16{t otst D-hotlron. ldn-{/2 dr* grrtlrlFtrffi
c l . t .

l6(F190 cbr: Glotlr*, !m-4/l d.rL arry trr..l.r,

!ESCBlr{lOt

{F65 ob.r llnborLoo. lfutorlr gatlod eld ronG.
I ll-3/4 drrl r.ddl.b-b!m chy lor!.

6t-ll5 obrr l-hoslton. 5tn-a/2 d.rt r.ddlth-brm cl.t
(sol l  untt  Eh).

ll5-lA5 sb.3 Agnb/C-hor|'on. Glttcd dlporltr ot tFt/o
drrk !r . t  lhc cl . t  lo.r  por. lbl t  sadlatGd r l ih bur l .d
poodl lc ld .Sr lcul tur. l  r rrrE (Sol l  Unlt  Crr.  grt . r
t rblc.ncMtaald r t  145 clbr.

I.AIBR

I

I I

t t r

I9

v

VI

vll

DEScitPUOfl

O-t f ,Sr!  c lor l too. Sa€rl t  rhccr urrh d.tosl t  ot  r l1ty
.llwlE ud wrporrt.d rrlt..

1-25 abrt llAgbl-horltoo. tllrto.lc D.rlod pld ro!a,
7.5TN-t l2 drt l  bru , l l t  c l . t  lo[  (hcorporrr . .  sol l
0.tt !bl.

2$-lll o|'3 tl^.lb 2-hotlrm. RrccEt bLtorlc l.rd
tlll .od f.$.t. dE (Drobrblt port-llorld 9.r Ilt.

!15-ll0 €!fi tll lll-bortrcE. Probrblt r.prGr.nt.
or laln. l  l . !d .rr t .c.  Drlo!  to l . t rd t lUl l t .
l!.daln.lrlt lotn-,l/z d.* 1re;trh-brm .tlE ctry
lo.r .  Cdtrhr .{ t tcrad bl tor lc .r t l f rct . .  ?rob.bl t
ot .r!tt 2otFc.otgrt olltla.

l3O-l9O qb.i luAtb..torlr6. ClGt d d.po.lt of 5t-{/l
rbrl tr.t md 5l-l/1, &rt blolrblrry fI!. cl.t lo.r.
ItL dlDo.lt ll probrblt tr.cLt.a .rlth thr burl.d
p@dll.ld rlrlculturrl capld (sotl U.lt c.l.

190-2l t  c.bt t  t l l ! /6-hor l ton.  !0 lR-4/{  d.rL

t.llafub-brm clat alth ouror qld&cd rct cD3
rottllrt ol t,5YB-t/4 brm to d.tt brm.

2t5-2!5 crbrr tttC-tor&o, ftn. ,ttclt .1.r. Z.ilY-at1
io t,5l-a/2 dr3l lEttfuh-brm to ollv. br@. U!t.r
tabl. .DcouDtlrtd .t 235 abr (Sotl lcnr + Gol.

DB:iCNIPrlOI

(F30 obr3 AFborLon. nlrtorlc Arrlod ple ton..
,.5 IR-4/2 brm to drrl brm cl.t ulth Ettllnt o,
5 tn-f /4 r .ddlsh-baoeh. cont. lD. fE8r.nrr ot
crtbmlrad .anc tnd lrEbldotd .b.ll3 (lncoqrorrt..
Soll uolt !ll1.

!(F220 ob.r Uc-horltor. lglB-A/l tto6 to d.rt b!@,
rnd t0ltr-l/4 drrt ttllql'h-brm clrt ulth chy rlior
ol t0tn-l/6 drtl !rry. o.porlt r.pr..Gat. .todcd .dlc
ot ui t rnd t . t rrcr (Sol l  Uolt  lh p.!6t  r tar l . l l .

trclhd lr@l l-5
bcllor tracf f-7

Ltnn
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bcf.bo.-t'ra.b l-t

L YEi W.lP4.g!

I O-25 €ht Ap-borl.oo. flltrorlc Dlrlod plil rohr ol
l0 n-3/rl v.r, drrl tratlrt-brm ctrt lorr.

tt 25-10 crbr: lllrobl-botrroa. t*to? Ll.torlc p.alod
lrnd ful ead rlbbLb (Dort-llostd grr Il).

III 3(F35 ob.t llA.nb2-hoslroo. ic.ot bLtorlc p.rlod
lrnd l l t l  rnd rubblrb (port-gor ld 9rr l I ) .

tV 3F45 cdrl ltUC-horlror. t|lln-{/l brffi io dtr|t brm
cl.y.

v 4t-8t al.: ltcl-borito!. ldn-{/? d.tl lt.ylrh-btm
c1.t.

y l  05- l5t  srb. t  t tc2-bor l .oD. tot t - l /a drr l

t r l lafuh-brm cby.

Vt !51- l7O cdgt l lC3-horlron. Cotf l ts8r. ln.d r l lwlal
rrni l .  r rd l ravGl. t  l l8ht l t  t l .yrd. 9. t ! !  t rbl t

I ancoudtaild rt 170 crb..

bcfb6 ta,cb l-9

!4!C! prscRrrrror

I  G25 6b3B Ap-horlron. B.cr l t  bLtor lc ple to! . .
!o Yf-3/2 rcry d.tl lttyl6h-btff clry.

tI 25-60 €br: lrnb-holtto!. R.c.nt bl.torlc l.nd llll rnd
nbblsh (Dort- Ior ld grr I I ) .

t t t  60-110 crbr3 l lApt- l totkon. l robtbl t '  r .?r.rr . t r
orlllnrl !,round rurfrcr prlor to tsrl.l bt lrnd
tlllloA. l0lt-l/2 drtl trrryfubrbrm cl.y loc rlth
.catt . r .d tr !8utt  of  ctrbonltat l  or l r l lc r t . . l . l r .

tV l l$. l ro obl 1l  l /O.hot l ton. 2.51-1/2 to 2.5Y-4/4 dart

. tr.tlsh-brm tg ollv.-btm .1.t.

V l ro-2lo crbrt  l lCI-horl :on. 2.5Y-t/2 vcry dlr l

tr.tLb-llm elth l.sl-Nl/O vcry derl Srey $ndy clay
. rllwlr rna acrttarad arltl!trtr of lr&hldg|ru !h!!r,.

9t 23G.2{O obrs llcz-horfion. 2,5f-lo/O v.ry drrk !r!t
.sndy clr t  r l luvlur r l th ic l l tatrd tr .8D.ntr  ol

!r!$!!sg 3htll.

322-10288t

!n!8
vlI

T'IER

II

t +hd lrc.b t-lo

t-5

t EscRtPuol

2lO-253+ c$r3 Ilcl-borlroo. Sl-tl/l drrl 8r.t srndtl
clrt . l luvlur conltlnl!! rcrtttr.d trrgGt. of
Pg!!E!bS .h!11,

!!9q!!99!

0-50 abrt AfhorlroD. nc.ot tl.lorlc pallod pl@ !on!
ol 5in-l/l &* r.{atrh+rm clrt lo[ (bcotgorrtrr
uppr!  !oud!!y of Sol l  Udt 8lr) .

50-66 obrl l-bos&o!. t0l[-1l5 ibrl y.lldl.h-brds
.llB| cht.

66-96 obr! cl-borlto!. l0!t-3/3 drrt brm rllty clry.

96-126 cbrl Cl-horlroD. lotl-l/2 dert llrtlsF-brm
cl.t ylth .c.tta..d tr.B.@tr of .h.ll .Dd ch.r.otl.

126-lt6 qbrs €-bor&oq. l0lR-4/t blm to drrt blm
co.rrr  . l lwl . l  r rsd, y l th noirqr t rr t . lnt .  of

b!j!&!!!!.h.ll.

ES!IEII9!
0-25 crbst lF-boritoo. nRait hbtorlc pcrlod plw ,Dn.
ol t.5lR-3/4 derl brm rtlt clrt lorr.

ZF55 o!.! fhotlroD. tttn d.porlt ol crora-b.dd.d
otulrr rh.ll ea .r!d. agt .n to ba I loc.lkcd
r l lwl . l  d.po. l t .

55-15 obr;  l lAt-bol l ron. D.porl t  ol  r l l t  c l .y lor
coDtrlrbt rlgutrr tr.trtntr ol !ggMg$!g rhsll .nd
c.brrcorl. xrtrh lr !0lR-3/3 drtl brm.

tF90 ob.s l-horhop. loin-3/6 do* y.lltrl.tr-btet
cl . t .

9G.110 6b[ Gl-torlror. lorn-3/l to l0ri-1/4 dr*
brm to wry drt l  brm ccr4. l lwlr l  r .nd cootr lnJnt

lulvcrlsld .hall rtrd chrEort.

t l(F200 c6.t c1l-borlaoh' t0tn-3./6 dlrt ycllwi.rh-brfrn
vlr t  caplct  chy.

I I I

IV
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br$o. lrqt l-12
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lrtlbcr Tr6ct l-l!

r_J r._. _.1

DESCIIPITON

9:2:_ !.!rt lfbollro!. Recot bl.rollc pld !or! ot
l0 n-3/6 drtt ycllofuh-brM cht lo[.

25-60 cdrs Alo-horl on. tc.!t f,Ltorlc l.nd flU ana
nbblrh (9orr-yo!ld |t.! tll,

6G00 obr3 U6-borlron. loyf,-!/4 d.rl yclto$b-brm
clrt rltb tilB!@rt ot rrb. rbrll .Dd cbitcorl.

90-ll0 obr3 Cl-holkon. tofn-5/t r.rr rottl.d chy
eltb l0tR-4/6 drrk y.ltdtrb-lrm cltt: -

l!(Ft30 ob.r lrAlbt-borfto!. Ot.rtd dcporit ot lt-{/o
d.!t .!r.t rnd 5b-4/l d.rt bl.ot.h-trat tlni clry 1o...
porr lbl t  rr4lr td r l tb burhd tandltatd r8r l ;utrqrr l

- t r t -  
(sol l  untt  c.) .

ll(Fl60 obrt lllgb2-hottron. GIGy.d a.po.lr ol jb-4/l
drrl Dlul.L-ttry to 5bt-l/l &rL jtmofuh.-grry ttar cla,
lo.r .  go.r lbt t  rr loclr tad r trh but lcd- Dori f lctd
.8. lculrunl ryeta (soi t  0! l r  G.).

160-16l c!b.t  l -bor l lo! .  gr l thf i rd b.dE6l,  ot
d.corro. j .o8 cotr l .  Urtar t rbla .nc@tcrd . t

. rpptatltrly 165 ob..

D ESCII PttOll

O.l0 abJt !/C-bortron. tott-{/{ d.rl tttlo to
lO Ir-4.r3 &tL bro rlltt cl.t. Drporlt ccptl(d ot
rclnt .llwlu iletlvcd frc.dJlc!trt ,plrnd ,lopr yr.h.

lO-tO abr3 .c/ I lD-hort .o! ,  j?-{ / l  d.r l  t r . ,  c l . ,  s l rh
nrrr@r qldl trd rcot cr. t  .nd 

- t t t thi  
ot  f . l i f - t /O

drr l  ! .d.

lGt30 crbr| c-bortloo. t0l-l/8 drrl jray to l6t-!/3
drrl brm cl.t.

IJG-2IO- ob. i  l lAlb-horlron. Chtcd .ol t  d.gorl t  of
I t -6/0 darl  grry f lnc cl .y.  Dorrtbl t  uroclr icd yl th
burl .d pondl l .c ld ry6ta (60l l  Unlr  c.) .

L _ I a_--.1 ;-l -- 1
E-?322-r0200t

!..Lf,a ?t6cl t-ll

!{!!!.

I

wM!g!
G-t5 sbtt G-borlton. D.porlt ccPrlr.d ol rGlnt
. l lwlr  od col lwla l r r .d j .cml spl .Dd. loPGt.
f0 n-[/6 dtrl trlldldFbrm .tllt cltt.

15-55 obrl B-borlroD. 5t-l/f dtt Srtt ctrt rltb
nr.rf lr @t cut of 2.5t-l/A otlvrbsm.

IATEN

I

t t

I IT

tv

lll 55-80 obr! c-botlto6.
rtlclt clct.

5r-3/t vrry dtlt 8r.y lt|a

tl, gF95 6b!s tlehotltoo. 5l-4r2 to 5/2 ollvrirry rod.

v 9Fll5 i$rt tltc-hortroa. 5I-l/2 ollvF!,rttr t&. G!lt.

n l t5-t60 qbts l9l3b' tor l roo. Cl. t rd rol l  d i to. l t

tEr.lDl,t ste'.t.d rtth butl.d 9@dltcld .Stl.ultstrl

. 
qrttc (Sotl lhtt G.).

hclhor l.ruch l-15

l t l .  brclhor t tac[ col l .pr ld lEdtrt . l t  r t tar scrvl t lon. Glated
.ol l  d. to. l t .  wrr obrrned ln th.  .9ol l  9l l .  rst t . r t lnS, ths Pr. . .nc. ol

burtcd gotd Chl.dr. tfo dctrllcd dtrcrlgtlon ot clG .ol1 ?rofll. 18 thir
trocb 9[ rtala.

larltfl ltEcl l-16

l/rlg{ PEgcnlCyotl

I G90 qbrt C-hor&oo. D.lorlt cEgslr.d ol collwltl
$d .llwltl aloP. r[h dlllr.d lta th. .dJ.cht

uPlrodr. t.Jn-4/2 brm to dtrl brm tll: cht
Fttl.d rltb toli-S/! br4a tllt cl.t.

Il 90-105 cbr! tllrb-bor|tol. Probrblt lcpr.r.ntr rrcantlt
bur&d Srood nrftcr. 2.5n-{/2 dtrL ar.tl.h-bt@
tllc clry loo contrlnloS tcrttcrad tlrp.ntt of
casboilraal Bgar c6..

f t l  loFl l t  ob.a l l , |bz-hoslron. l?Prrt  to b.. .eot ld

burl.d ,urfcc.. lon-r/l rfrt drrt !,t.t rllt clry to!
cont. lntda rct t l . l ld t l tar.ntr  oI  cbrf to! l  .nd 6!11
lqpr of bunt cht.

vt l60f obor tl!-f,orlsot. g.r3h.r.d clry l0ll-4/3 brm
to &rl Drao.
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l*ll{ t act l-l?

uYgn pEscnIPTIOll

(F90 clbrt c-horltoo. l.5tl-4/2 drtt g,r.tl.h-brm ct.t
Ftt l .d el lb 2.51-A/4 ol lvebrm. Coat. ln.  

-r l lqu.nt l t lcr  of  t rrrartr l r l  t r l t ropodr.  l tL dcpo. l t  l t
grob.bly th.  tc.ul t  ot  col lwl. l  r lopo u.rblng ol  th!
rdjrc lnt  lp lrbd . lopcr.

gG.lOi sbri C/Ab-horkoo. 5t-{/t rht* trrt clry lod.

loFl20 cb.:  I lAlbl- lDl troo. Ohted tol l  d lDorl t
po.r lbl t  s.el . t .d vl th 6u! l .d gotrdfhld r tr lcul tur. l
r rr ta (Sol l  Unlr  Cr).  5Y-{/ l  d. t l  t t r t  to 5ct- l / l  d.*
blul .b-8rry f ln.  c l . ,  lodr.

l2(F145 ob.t tlA8b2-bo!tuon. Cl.t.d .oll dcporlt
porr lbl t  erqcl . tad r l tb burlcd goadt l . ld rSr iquttutr l
eyrto (Sott  uDlr c. l .  5Y-5/ l  t r .y clry loo.

115-175 crb.3 ll\bl-hortror. Cl.trd roll drpo.lt
por. lbl t  &rGfutcd el tb burtGd pobdftr ld r l r lcul tur l l
.yrra (Sol1 Unlt  Cr).  l l  l /0 drr l  ! r ! t  c l ry lor
.oDtalntnl nEcrdr 

-al! 
tcrlartrt.l t.rtropodr.

DESGf,I PTt OII

0-8{l crbst c-horlron. noc.nt dcporlt of .lluvlq atrd
col lwlq d.r lved l .c tha rdj .c6t opl tDd . lop.. .
10 n-1/r d.rt 8r!y to l0ll-{/{ dlrl ytllw&h-trly
cl ! t .

g{Flo5 ob.: B-bor&on- loan-A/l d.* tr.y cl.y.

l05*135 r .br t  C-bor l ron.  l0 l i -3/2 vrry d.r t
Sratlth-brffi cl.tf.

l3t-155 obr3 ! l^gbl-horIroD. Chrcd .ol l  d. tor i t
gorr lbly uroclat.d el th burl .d pondltGld rSrlcul tur. l
r r .ca (Sol l  tDlt  0.r .  l l -4/0 drr l  l rat  c l .y cont. lnh!
nuar@3 tarra!tr la l  Suttopod rhalL.

lJ5-180 obri  I lA8bz-borl too. ClntEd tol l  d lpo.t t
porr lbl t  u.ocl . tcd ul th burl .d poodf lc ld r tr lcul turr l
. t . ra (sol t  ul l t  c!) .  5C-4/ l  d.r t  grccnih-grry l fuc
clr t  contr lnlng nurlrdr t . . rcrar lr l  8rr tropod rhcl l . .

!22-to288t z-9

k !-ho trGL l-t9

Tt.  r t i . t l t ! .phlc.ol l  prof l l .  o!  tbl .  t roch rr .  not d.3cr lb.d I t
datr l l  bf tau. thc . ld.  u. l l .  col l . lara iecdLt. l t  r l t . t  ec.vrt lon. Atr

htp.ct l6 ot tbt  tpol l  pl l . .  t@e.s. rdc. lcd lb. t  t l . t .d.ol1. ect!

Ptaa@l Ind th.t tb!5. coltahd ogs@a ruall f.rtt@tt. a-a ol thlcb

rppcrrcd to br trcrt t tLl  8[ troPod. rnd otbcra thrt  r l ra t . r ln!  or
br.cl fuh+.t tr  .pEltr .  I l  | |  poattbl .  tbat tbcta t lqtcd tol l .  sra

rr.clrt.d ul.lh burl.d lLbpod/poodltrtd rgtl.ulturrl st5td.

lrsl!€ t|6th f-g

lltEn oB:lnlPrtol

I 0-15 obti Ap-bor&o!, Reant blrtorlc Da.lod pld tone
ot lotn-5/{ t.llql.b-bre cltt 1o...

l l  2H0 obtr l /c-borl .q! .  lgrR-4/2 drrt  8r! t l .h-brm
cl. t .

ttl 6c'l3o ob.: C-borlron. lotn-l/l d.* brffi to 2.5i-4/2
d!!t grttlrf,-brd! clct.

lV lr0-150 ob.t tt^Sbl-hortroo. 14tu t . tl.y.d .ol!

drporl t  gorr lbl t  asrochtrd el ih burlad Poodf i . ld
.8i lcslr l r t l  . t r tFr (sot l  unl !  Crl .  5 c-4l l  drtL
jrcolef,ltly clry.

L.trr  v 150-l?5 crDrt  l lAab2-horl ton. l t l t  l r  I  t l ly.d .ol l
d.poalt  !orr ibly [rdhtrd al th tur icd pondl leld

.grleulrur.l ryrtrr (soll ullt c!). tFa/o drrl 8!6y
cbt.  9. t . r  t .blc clc@tcrd at lPPrdlutcl t  l r5

€b..

U.cqgc lracb l-tl

A dtt l l l rd dr.cr i l t loD ol  tha . i t r t lSrtphlc iol l  Ptof l l .  ln thir
t r6cb v.t  not r .da hcocr thr. ldc rr l l .  col l .p.rd lscdl. t r ly r l ter
6cl t . t loo. rb luapcct loo of tbc .9ol l  pl lc rdr l lcd tbr l  no 8l€tad tol l
dGporl ta r€rc prelot.

. 
t+.t!q trFcl l-22

Irt!3 DBSCRIP'IOII

I H0 c.b.: r\p-borllotr. Rtccot birtollc A.rlod Pld
!ona. , .51R-4/4 dlr l  brm cl l t  lo[

t t  50-15 db.t  l /c-horl ton. t .5YR-{/2 brm to dat l  brm
slt l .d vl th , .SYR-5/6 r t tont brm cl . t .

I  I t

trclbs lEach l-18

L^ttF
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IAlEr

I

t t t

pEscn tPtt0t

t25-l5J crb., C-horlton. lotR-A/f d.* gr.y cht.

155-!85 crbr l  t l l3b-torkoo. ol .ycd rol l  d!9orl t
po.. lb ly .rrel | td el . th burlrd pordl leld .Br lculrslr l
rtfrtq (Soll Utrtt Cr). 5 !-Alf drrl 8r.6l.h-8r!t
c lay. 9.3at t . t lc !nr@r.rd.t  rpDrqlr tal t  l8t
sba.

sss.EIIs
(F ! abo! Ap.hori:on. 7.JYR-4/2 btm to drrl brm
corrr .  al lwlal  c lay r l tb rr l l  roadrd to rntul .r
pcbbbr rnd qobbte! ol  b.srt t .  thl !  dcporl t  l r  I
rccol l t  ton.d Dld tor. .

53-78 abr!  l l -bor lsoh. t0ln- l /3 bm !o d.r l  brm
hr!d co.p!ctCd clr t  cootr ln l l j  r l r l l  or ld i !cd
(etathaarrt ,  cscrcl lonr.

gjsscarPr!oil

,8-86 ab.t lz-horLoE.
cctacl 4Edt ct!t.

E-l I

lolR-r/3 d.rl br6 irrd.

g5-116 ebra C-ho.trc!. t.tn-l/z brm to dr* blet
co[fr .rlqlra fui .qi! t.bbla..

U6-200 obrr lt8/C-hosLo!. lOlR-3/3 drrt brffi rtlr
ctat .

!.ctf6 tFcb l-23

]to dctri l.d drrcrttt loD ot tb!.lartlttrpblc.otl ?rgll l . o! thl.
tr@ch err Id! brc.ur! thi rlds $ll, cotls?red lurdlrtdt lollolo3
sc.rtrloo. lr brgetlo ol at. spoll pll. Ildlc.tcd th.r tl.t.d roll
d.po.lt.. gor.lblt tndlcrtlvr of burlqd poodtlrld .galculturrl rtrtsr
aara Ptaaml.

sua|al lRlA ?

kgtb6 tracL 2:l

DESCRIPTTON

o-58 obrr AP-bor}oh. nrc.ot t l r tor lc p. l lqd Dld :on.
ot cor l t .  t l lwl t l  c l ry. i rad ulrh bu. l l  foold.rr ,
cobbtrr ,  rhd p.bbt. .  ?,51R-a/2 brm to d.r t  brm.

50-72 ob.i, l-horlron. 7.5ttr-l/2 btm tc derL brm
blrd cOpscr cl l t  (sott  Uott  16).

,2-12, 
"fi.t 

l/O-horLoo. ?.5ln-l/Z to 3/4 d.tl brm
.andt c! .y uhlch gt.d.r  r . rr lcr l ly lDto clort-bcddrt t .nd
yrnlc. l ly .ortrd r l luvl l  . t r iE drporl t r  of  . !nd! rnd
r@ndld to antul tr  brral t  pcDblat.

kclh* tr6cb 2-l

oesct!Pnor

(F!3 obrt ,+-horlto. n*.or blfiorlc ?rrlod Dld roha
ol lotl-lrl vrry dett trrt cl.t.

33-58 o$r3 !l-bot!o!. s'ta-tt2 drrl rrddl.b-bsm .tlt
c l . t  lu.

56-18 obrt l2-horlror. 5tl-!/2 drrl reddgh-brfr
rrdt clrt.

t8-1lo ab.t l3-hor&oo. loif,-l/3 lrm to dctt brm
. l l t  c l . t ,

ll(Fllo obrt l{-hothon. l0n-3.r! d.tt brm 3.ndt
sl . t .

l2$l !0 6bt i  l4-horl !oD. l f in-4/4 dr! t  yal tdlsh-brm
rl l t  cht.

lr(Ft{:l 6brt !'-to!lton. IOIR-!/3 rDd toyn-{/2 ddt
brm .td dttt 3reytrh-lrm ,edt cl!t.

PEscnIllloI

G'48 qbr: Ap-horLon. l.c.!tlt toil'! bttorlc prriod
ltd rorc. tn-!/2 d.* rcddfu!-brm ctrt to[.

{8-60 obr!  t l -hor i .on. JtR-3/3 drr l  rcddlrh-trm hrrd
cc!.ct  c l . t  (Sot l  Untt  Ehr.

6O-19 crbrl lllgb-horltoo. Poflblc burlcd rurface
ts?rtb rccant drporl ia of col luvlq cnd t l lwlu.
5ln- l /2 drrf  r .ddl .h 'b!@ cht loE yl tb.c. t t . rcd
chrrcorl rod uncoarolldrttd or!.nlc .tllnlrt.

!.4$o. lEacl 2-3

!4rr8

I

I I

l r l

IY

I

9I

9n

L.lh6 tr6cl 2-{

!4IE
I
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DESCItPrlorl

79-l0l obr3 tll-botlrqo. 5in-!/2 drrl t.ddl't-blm
rllt cl.t.

lol-108 crbsS llc-horton. totf,-t/3 drrl btm lrndt
clry l.o, of rl lwlo.

10&.230 rlsr l l /I l lD-borhon, lott-{,r3 b!@ ro dr*
brm .l lt cl.t.

pEScrlP?r0ll

aF4{, c.b.t lp-hortroo. ,.5'n-!12 dr* bi@ clry to6.
B.pr.ratr tE6tly torcd hl.tollc A.riod Dld ro!G.

4(F120 crbr3 !-borLon. t{..riv. Cht b.d ot ,.5yf,-{/2
dlrk Drm to brm cl|!' (5oll uatt Et|).

t20-l5O crbit l(?-horiroD. l0tR-5/2 8rryl.[-brm
cag.ct tilt crlcb c.rlodt. h)|cr (Solt Unlt U.
Porrlbt. blcrctcd or drlcd osr rod clttkcd tlatcrt roll
po..iblt rrs*l|rcrl rith bsrlad goldltctd dtporltr.

l5O-195 obr3 tt!-horlron. l0I[-5l3 brm cdprct cl.y.

DESCRIPTION

(F6O <rb.t Ap-borLon. RE.otlt torad DLtorIc pl@
lolcs l .5IR-3/2 dat l  brm cl . t  ls.

6G'100 cnb.r l-horl.on. 7.5'fl.-412 drrl brm to brm
cl.y (Sott  0ntt  th).

t00-130 crLri llApb-horkol. Prob.bl, r rcc.otty bull.d
Dlf l  tonc cootolnlng larta t .dnta of c irbosl .ad aea
frr8.cnt. lnd uhconrolidltad orglnlc rrltcr. lofR-A/l
d.r t  l tay. lat  loE.

l3(Fl9O 6bri  l l l -horfuon. t .5rR-l /6 tG!, tdl .h-brm
clr t .

l9O-260 crbr;  I IC-hosl too.  UocoraclLdrr . . l
aolna-trainld atrcra dapoalta ol cDI-b€ddcd arDda lnat
. t l t t .  b. . t l t  boulda!r.  cqbbl. . .  lnd pcbblcr.

I9 lgGzto ob.t rf!-torltod.
clr t .

!o!n-s/l t.lldtrh-brd

v 2&-280 db.t llc=boiltoo. UDcon.olldrt.d. o..It. D.d
ol r l luvl . t . t .Gq daio. l t r  ol  l r te.  br. . lc bouldart .
cobb1.. .  rod tosDd.i l  pabblct  lntar.hcd r l th
crotr-bGdd.d rFd. $d tlltt.

!.dlm tBb 2-i

l . l . r  to l !* ie.  f racb 2- l  lor I  dra. l l .d d.rcr lDt loD of toi l
rtr.tlirr9ht cberrctGrfutlc o{ l&Lbr l!ftch 2-E.

l.cllo. Sach 2-4

Rctes to Erclho! f r . lch 7- l  tot  r  detr l lcd dcrcr lgl lon ol  tol l
.trrtlBr.lby cht.ctarl,.tlc ol lrclbo. Tt.bch 2-9.

LcLL6 lt@l 2-lO

322-r0288t

lrctlor traci 2-l

Ldf,s trach 2-5

IATTN

I

t l

I I I

LATAA

I

! I

r t r

lv

0

ES!MI9!

0-55 crbr; tfborttotr. Sc.ntlt do.lopctl hi.torlc Al@
rcoc. 7,518-l/2 brh to 4rtt bam dl|t 1o.r.

5tl!0 obri B-hottron.t.5YR-4/6 rtroal blm, hr!d.
crtrrct cht (Sotl frnlt lhr.

t!O-190 qb.t f,l-borhoo. Pottllbt blrrcbcd or drlld
6t crlcfu c.tbout. lrtat ot tl.t.d tllty clrt.
ffin-l/l d.!f brq to bldD cltt (soll UDlt tr.

DESCAT Plt0ll

lF35 cb.: AD-horlror. Pld .or. ot lotl-l/! v.ry d.tt
br@ cl |y lou,

lj-ro c.trt C-tortron. 5I-3/l vrrt d.tl t.st cht.

laF9O abri tl^tbl-torl.o. Glct3d loll dlpo.lt of
5/j-{12 to 50-412 !.rlt tri.n to trryl.b-trean 6!ndy
slrt. 9.:.r t.blc Gocosot.rrd ai rPPrqlstely t0 crbo
(Soll tt lc c.).

9(Fll0 qbrt M8bz-borltoo. Glct.d roll d.Forlt of
5!o-1lt dft gtc!tr1!h-8,r.y arnd;r clry (sotl unlt G.).

llc.l45 c$rr llAtb3-horllo!. cl.tcd .olt d.gotit ol
56I-5/l SrcGnl.t-8rry cl.t (soll Uolt G.r.

lrclf,or trqt 2-6

l,ArgF

I

I I

tr t

lv

I

t : !  L ' . !  [_! 1'J 1-r t  1- l :_r  :_t  : . - t : - ' t  ' : - .1 ' - l  : - !  - - !



i r:: T:] L:J
122-101887

l.ctba ttacb 2-ll

L*f r_ .1 r*J t -  r 11 f f
e-14

r : f i ' -1 i:l L:_l t-:-I a_:r ;_-l
-:l

E-r5

=.r :-t

lrcl!€ ts6ct 2-12

!4!Es
I

I I

l r t

t9

v

llM

!

t t t

322-lo7a6'

g!4

lv

v

!4!E
I

tt

rt t

IV

I

PESCnrP|tox

0-60 ob!, Ap-botttoD. ?l@ roc ol ,.tf-Uo drrl grry
cl.y ettlcd ellh ,.! ln-!/2 drrl bro.

6o-lt5 obri UC-borhon. 5l-l/l de* tr.t cl.y.

ll5-l5t crb.3 c8-borLo!. chttd d.po.tt ot 5I-5/l tr.t
lbr reorl; clry. g.tc t.bl..Dc@t.rad.t lt5 ob.
(sot l  uol t  6dt .

0EscBrPlloll

. (FrO ob.t lp-bo!tro!. 2,In-r/a it.tl tr.t bsoh clrt
loE

t(F05 cd.f Apb"-horlloh. lurlerl plo rooa ol lolf,-3/t
vrry drr l  ls.y. i t t  ctat  lorr  cootr lnln!  lar la [rotr
of c.o! charcorl ald Ih. Hoy rcprcrcn: r flll.d-b
dlalnr! .  dl tch.

t5-l15 qbra Cl-tor&oo. 9.rtlc.ll, rortGd rllwlrl b.rl
o!  b. . . l t  cdblc!  lDd pebhl.a.

ll5-l{l crbrt C8z-torlton. Glcyrd dcporlt ol ll{/o drrt

! . r t  3rDdt clat .  l l r l . r  t .btc . !couDt.r .d . t
r tDr@lurr l t  l l5 ob. (Sol l  uoi .r  G.).

l4o-t85 ab.i lll8b-borhoo. Gl.y.d d.porlt oI 5l-6/l

t r ry. l . t .

DESCRT?rtOll

tao-l9t ob., C-torlroo, 5l-arf .btt tr.t Fttltd rlth
5l-5/5 ollvr radt cbt.

!9r-25o drl ttigb.bortroo. Ghtcrl .oll drgorlt of
5 l-4/t drrl $rt cht (5oll Uolt cr).

lr.llo t6ci 1-tl

!4!E
t

TI

t t t

Iv

t .lhd fr6cE_2-r5

!!gsICI!g!

G-80 qbr! lg-bo!&o!. 8ld toDa oI l0n-{/2 drd(

t!rtl.h-br@ altt clrt ld..

8o-lo0 otr3 tl-hoitsoa. toli-{A brm to drrt blm
rl l t  c l | t .

lo&-lJ! aDrt l2-bor&oE. lolR-{/2 to l0rR-5/2 detl
g,ilylrh-btm to d.rl brm lttr. .r!dt clry.

l5l-20f ob.t lllgb-lothoo. ol.t.d toll dagorlt ot
5t-5/l ar.t lb. rtlclt cl.t rlth qldlt.d Eot cr.t rtd
Dtt1.d Drd. o[ lOfB-6/6 brml.tstclld.

sgullg!
(F6o Grbts Artodeoa. lld.m! ot loYR-A/l d.tt 8rry
el . t .

60-90 clbrt l-lorlros. lolR-t/l t.llwl.h-bm Gitlld
rt th lon-5/2 l rr t l lb brm cl . t .

9{Fl4O qbrt l/C-hotLon lon-5/2 ttryl.h-brm cortra
cl t t .

l{O-lto qbt3 llAtb-torlron. cLt.d roll d.goslt ot
5 l-5lt !r.t cl.t (soll Uolt 6.).

l?G.195 cbr3 ltc-borlror. 
'!l-tl/l 

drrt Btry sllty
clat .

lrcLle lr6cl 2-13

IAIEN

t

I I

i rr

DESCnt PrtOr|

(F7O ob.i Afbor&on. PLd ron. ol t.5n-4/2 brm to
d.tl brs c@r.e rllt cl.t.

t(Floo aD.r lt-horkon. t.5ff-!/4 dr* brm rllt
clat.

lo(Fl{O ob.3 82-lrotfuon. lolR-4/Z drrt I,rrylth-brm
Fttlcd rlth l0IR-!/6 dltt ;cllclrb-brm rnd lOlR-3/2
v.ry d.rl 8rayfuh brm (lnr.rndt clry loE.



322-l0lE87

lrclba tracl 2-16

322-r02887

lrctla tr4t 2-1,

E-lt

Ptw ,or ot ,.5YR-3/2 dt*

,.5ff-r/6 rtronS brm to

tllEl

t t

t t l

tv

v

|.^lEr

I

I t

I I I

tv

!4!g
t

I I

t t r

LIYEN

II

tu

!!!uR

I

tt

pEscntFrroq

0-ro 6brt Ap-hos&o!. Pld ronr of ,.5n-3/2 drrt
brm cl.t.

TlFllO ol.i l-horlton. lolR-l/2 dlrt trrtth-brm
Dtil.d vlth 7,5fR-5/8 .troD8 brm rl ltJ' cLlt.

tlfl3o cbr;. cl-botlto (Sgll Unlt Kl). l0fn-'/z
grrtl.b-brm .l ltt clrt.

ll(Fla3 c.brt 82-horlron. Pr.d6lhmtlt 7.511-5/2 bro
coarFtrritr.d rllwl.l .rtrd.

' t{!-200 ctlt C3-horttotr, V.rtlcrlly .orted lllwl|t
d.to.It ot t.t.lt pcbbl... ccbbl.i lod bguld.rr.

DtSCtI?ttoll

O-55 crbrt  Apbothon. l ld !on. ol  ?.5$-! / l  drr l
brm cbt.

5t-8, cb.: 8t-hot&oo. l.5Yl-412 tr@ to d.rl bt6
cl . t .

85- l5t  c.b.t  8z-horl ton. lotR-t /8 ro 10lR-5/A
t.lldl.h-brm rll: clrt.

l5F2O0 cobrt  o-holt ton. V.r t lc. l l t  rortcd r l lwlr l
.ttcr d.toiit ol D.t.lt pclbll, colblcr. .!tl b@ld.rr.

otscEtPuq!

tF6O crbr! Ag-horko!. ll* ronc of 5Y8-l/2 drrl.
rcddllh-brdo <l.t to.r.

6(F9O eb.: !l-[oilaoo. 5Il-3/] d.rt ..ddlrh-brff
Ftt l .d eirh t .5YR-6/8 reddt.h-ycl ld clr t .

9O.l2O 6br; l2-horhon. lfll-t/2 tr.rtrh-Drm il.t
(Sol l  Utr i r  | ( l ) .

lzFl to 6b.r l3-horlron, lo ln- ' / ,  brm rort lcd r t th
l0n-5/8 trUiltit-brm corrr. rtltt ct3t.

bcfhfl qu.t 2-2O

!g$rto!
(F3o'qiit Ap-borlro!. Pte roBa of l0fn-4/! 6rm to
d.sl lrm clrt lou.

3Fl l0 6br!  l -bor lroo. l f in-6/t  l tsht t . l lat .h-brm
.l l t  cLt.

llaF25o crb.! G-lorLoa. V.rtlcrllt rort.d d.?orlt oa
rllwhl .rodr lrrerlf. cotrbh. rad loutdarr.

DBSCRI?trotl

0-5O ob.l AD-tor&o!. lld toD. ct l.!lt-U2 lrm to
dr* blm clrt loo.

5(Ft0 obrt l-loslro!. totn-'/a tattdl.b'hrm tltrtf
cl|t.

9Fl l0 obrt  v. t i lcr l l t .o i l .d d.porl . i  o l  r t lwhl
..!dti trrval.. cobblaa. rnd bouldar..

l.crba T@cb 2-lJ

!.r$d lrell 2-21

pascntPuoil

G'60 qbtt AP.hotlro!
brm cta; lu.

6{F2dl clbrs t/C-bor&on.
5 l-5/6 eltv. . l lE chr.

!.clbo. Ir€cb 2-18

!4!!r
I

t t

r t t

tv

!rc$a 
"r*l 

2-22

LA'T8

t

l l

DESCAtPtloll

(F80 cdr8 Afhorlloo. l.c.otlt lorrd hLrorlc pcraod
91i l  t6. .  t .5fR-4/4 det l  Lrm to brm. Ftt t ld ytrh
,.5n-l/2 dtrl brm s.ndt cl.t toi.

8O-t5O ab.t Uc-boslon. 7.5n-a/l brm to dlrt
brm. httlcd yith t.5ll-5/6 rtrort brm cl.t.

t 1_:  r_:  t . i l . :_- l  i l t l  ?_. !  :_!  :* l  : - l  :_ l  *  l  : - t  1: '_!
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t22-t0t88t

LA1ET

322-lO288t E-t9

!d!B prscirgTlo!

V lf,O-l60 ob.3 tr-boli.or. Dtaa.hcd or drl.d-ost l.t.r or

lcogeoer r t t t .  loYn-t / l  l l tht  grry (5ol l  Unlt  lO.

vl  160-205 cdri  l l l l -hor l ton. lo l l -5/ !  brm sl l t  c l ry.

lrcl.h{ trd! 2-25

ulER DLSCnrPltol{

I (F6i ob.: lp-lorlton. tcrotlt lond f,ictorlc ptc
ronl (locotporrtcr soll uolt 16). t.tlR-l/2 d.rl btffi
clat lo[ cootdnlng dll. .c.tt.tcd oountt of
rr t lhctsl  ot .r l . t  (hl . tosl .)  r .d r ldd.! .

I l  65-80 qbrt  l tLFhorl toD. Grl tur. l  r ldd.!  d.9o. i t .  th!
o99et boorirry oI lhtch hrr b.aD tsncat.d bt tbc Pld
rgrr thloulbout rort of tlr Et@t qf lrclho. Trach
2-25. btrr II t. r lottf elrt, l0!R-4/l drrl brm to
brm rod t0tnd/3 brm. c4Dtrlnt tctGt.r.d ch.rco.t
(roodl)  r  sr l ! .  ed brEl l th{trr  rbal l .  vol<.nlc

8lr .r .  r . - . l  bon. r ld bl t lqr lc pcr lod glrrr  ( . . r1,  l9rh
c@turt  l ) .

III 8{Fll0 obrt tl!-hqrlloa. 5n-3/2 drtl rrddfui-brm to
l0n-l/2 drrt rcddfuhlr.t virt cdpacl .lltt cht'.
Cootr lnr rbor qsot l t lct  ol  r lddcn tnd rr t lLctt  tb. t
rrr  grobrbly thr rasl t  ol  lntrur loo tra ov. i ly lna
Ltt .s l l '  or . to. tout t terport  {sol l  Uott  Eh).

n l tG:,30 obr!  I l l^n-horl to! .  Gt l turr l  r ldd.n d.Dot l t
rld burl.d l.odeerpc. lOrR-6/! i.h brffi to 5lR-{/4
r.ddlth-br@ tlttt clrt loE.cgntainr f,rll trount. of
ron brr t l t  l r . r . l  rod cobblcr  er  v. t l . . .c t t t . r .d
Bt l la rBd bs.cl l rhartar atal l . .  chrrcort  (eood?).  rnd
| |dl  boor (bclodtog I  r ln8h h@n lntcrt@t).
subrtr l rc.  pl t r  ed poetholce r .r .  obr.wcd al i t lhot ln8
l !  th!  r lddto dr?orl t  rbd htrudlnt lnto tha und.r ly lnl
r t rr lh mtr l l  of  L. tcr V.

V l3Ft6O ob. l f -bor l ton. l l . rcb.d or dr lcd-out l .yc.  o!
hco86@.. l l t .  fon-r/ l  t t ! ,ht  l r . t  r l t t  loo (soi l

Untr f ) .

VI 160-200 obr8 ttt!-hoalzon. l0l8-5/3 brm rltt cl!t.

DBSCIIITION

ItI  l5G.!90 qbr3 C-bott 'on, r0n-{/1 drrt  8r.y ic l t l ld
vl th 5IR-5/8 y. l ldfub-rad clrr .

tv l9O-2{0 obrt  l le-horl ton. l t r r lvr  . l lwl . l  r t rcu
dcporl t  ol  v.r t lc. l ly rnd lorboatr l ly.ol tcd bould. i . ,
cobbl!r .  grryalr ,  rrnda, rnd r l l t r .

L.$o. lracb 2-23

t-AtEt DStsctt?ttotl

I 0-5O ob.t lp-horkoD. lcccotlt foed b||toslc ?.tiod
Dld r6t' 1.5'|t-312 dlrL brm cby lu,

II 6(F 5 .r!rl l-horlzon. 10fi-3/2 vrry dr* t..yl.h-brm
to l0Ytr-l/3 d.rl brm hrrd. cdp.ct clrt (sotl 0nlt
shl .

t f l  75-90 6b.s r tA.Fborhon. ar laur. t  . ldd.a d.pot l t .
lO ll-{/3 d.!L brm to brd &tl loln-3/l btos ldt
c l r t .

Mo-llo ob.l tl!-borl.on, 5n-3/2 drrt rcddlrlrbrm to
!Oll-l/2 drrl, rcddl.b-tr.y c*t.ct rllt cI.t.

M-l 'O crb.t  X-hori too. l larch.d or dr lcd-ott
brotc!@. rtlt, 10lR-6rt3 prlc brm to lfln-7/t ltBhr

tr . t  (sol l  uDlt  t r .

v l  l5(F195 obr:  t l tB-horlroo. !OYn-5/3 bsm r l l t  c l ! t .

lr.lloa tr6cl 2-24

!4IC! prscRrPrloN

I  O-JO obrt  lp-horLon. nccrnt l t  toGd ht3tor ic pcr lod
pl* ronr ( lncorgorrtcr Soi l  Uoit  Eh).  7.5Yn-3/2 &rL
brd cl .y tou.

tI 5(F?5 6br3 !-borftoo. IO!R-3/2 vcry drrt grGtfuh-
bi@ c€Drct c l . t  {Sol l  uni t  Eh).

It! 75-90 crbrt tl^.n-borl.on. tOYR-l/3 dril b.@n to brm
cl ly to[  cul tur l l  . ldd.n d.porl t .

IV 9o-ll0 obst llB-horiron. Jn-l/2 dlrl reddtlh-brm
.nd lOlR-{/A drrt  y. l ld l6b-brm . l l t  c l .y.



122-102881 r-20

!..11{ Ts@cL 2-26

122-102887

llclld tpcb t-19

!!!trI,^YEB DISCRIPrION DESCItt?loll

I lF60 crbr; 
^Fboriron. 

,.t?R-l/z drrl brm ctry loD. r ot6o qbr: AE-borlloo. t.jtX-t/z d.tt brs cl., lor.

It 6o-125 crbr3 l-horllea. l0ti-3/2 vtrt dtrl tr 6(Fl2:l obr3 !-borlto!. lorf,-t/2 v.r ' drrl trrt l.h-brm .ntt
lrrtlrb-brm .nd t.5Yt-!/2 drlt !ta! corp.ct cl.t 7.''la-tll OritUrmcag.ctch, (Soff oait 6l; -
(Sotl l lott Eb).

trr t2$r50 crbrs x-borrlon. !r.4h.d or dsr.d-et lrrcr or ttt 
ff;Il*itii.. 1;Hl-i"T'rr.o.tj,'fftifrfLr1".f. 

out rttca of
hdo8,.oo. rt lt, rolt-7/t t l tbt t!.t (tolr ultt f),

tv t5o-2oo crb.i rt!-horiro!. tort-t.t6 drrl 
l t 

: is:* 
*tt r lt-borlts' !oli- l/6 drrt t ' l ldl 'h-btm ttlt

,. l ldr.h-b!m .tlt cl!y,

p..+m rsarh t-27 !$rb{ lrdcl 2-30

I.AYER DESCitPrr0n !4!B DtSCAtPttOll

t (F55 c.br: Ap-borrton. icccitry roil. htarortc Dld 
r G'60 qbtt AP-boslt6' t'5lt-J/2 &tl btm 

'lry 
too'

rore (lncorporrtrr Soll l,oll El!. t.tlR-3/a &* brm tr 60-125 6brt !-ho!lto!. t0rR-3/2 v.rt d.rl 8,r.yl.h-brffi ud
clrt loe. 7.51t-712 drrt brd' coqr.cr Bt.t (SoU, Untt Eh).

lI 55-?5 crbrt llAbl*borLo!. qrlturrl ildd.o d.Dorlt. III tl5-tjO crbrt f,-lerlron. El..chad or dsltd-out l.i.r ot
dl.contl.lo. .nd tsnc.t.d bt th. d.rltlnt ?le roF.. Lcotd@. rtlt. lotr-7/l lllhr tr.t (Sol! Uott lld
lolR-{/l brs to drrl' brm ct.t toE.

ttr . t5-95 q,b' ttE-torlron. 5rn-3/r drrl r.ddl.b-brd ro 
rY 

lilrloo -tt' 
tlB-iotllo!' lltt-4/6 drrr t'lldbh-blo* 

'llt
l0 l l ' l /2 dart  t rddLh-grry csprc!. l l r  c l t t  (5ol l  untt
Eh)

tY 95-llo oD.3 ttrtbz-hortron. Dlrcontlnuoug culrutrl 
lrclhor tscb 2-31

rldd.o dcto.lt. foYf- n/3 derl brm to brm cht tlrEn DBscnltltoll
loE.

g lro-t!5 c:bri l(-horkoo. !l.rh.d or drtcd-@: r.r.r o, 
I G60 .lb4 Arborfion' t''lR-l/l drtl brm clry lo['

h-o!.ad.. t r t .  lo l f , -r .al  t l thr 8r. t . (Solt  Unlr  Xr.  t I  6(Ft2S cbrt  ! -bor lroa. tOIn-3/2 v.ry dstt  8nr l .h-brm rnd

ut !3J-250 ot., trr!-horito!. tote-5/4 ro ldR-t/4 
t'5n-t/2 drtl br*o cdPrct ctrt (sotl ualt lbl'
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WEST LOCH GOLF COURSE DRAINAGE IMPROVEMENTS 
 
Original project design assumptions: 
 

• West loch Golf Course was to act as the retention basin for the Regional 
Drainage System to settle out the solids/silt from the Honouliuli Stream waters 
before entering Pearl Harbor 

 
• To effect that, the design of the stream cross section and invert slope was based 

on a 10 year recurrence interval 
 

• Thus any storm greater than the design storm will overtop the stream banks, 
cause flooding of the course, and the resulting silt deposition on the fairways and 
in the stream bed 

 
• The cart path crossings are designed to pass the design flow; however, any 

stream flow greater than the design storm will overtop the crossing (ford 
crossing) 

 
• The ponds were intended to be holding basins for the storm waters 

 
• The usual 100 year design storm for major streams such as Honouliuli Stream 

will flood a large portion of the course 
 
Problems affecting the dual use as a golf course: 
 

• The loss of use of the flooded/silted portions of the course for any length of time 
resulting in closure of the course for many months after a major storm event - 
results in loss of revenue (the course is expected to provide revenue to offset the 
cost of operations), and affects the scheduling of tournaments (promoters need 
assurances that their event will not be cancelled) 

 
• Silting of the stream also clogs the cart path crossings which then is difficult to 

remove reducing its capacity to pass the design flow – at the crossing for hole 
no. 3, this condition causes overtopping/flooding of the crossing at most times 
(prevents walkers from crossing the stream)  

 
• Removal of the silt in the stream is difficult, expensive, and affects the play of the 

course 
 

• Keeping the stream and retention ponds at design capacity to reduce the flooding 
potential is not currently possible 



 
Design assumptions for drainage improvements: 
 

• Any actions taken to modify and/or improve the stream must maintain the original 
intent of the golf course to act as a retention facility for the Honouliuli Stream 
Regional Drainage System storm waters 

 
• The proposed improvements are intended to mitigate the problems caused by 

the flooding and resulting silting, reduce silting where possible, and mitigate the 
adverse conditions from the silting to allow opening the course for play as early 
as possible 

 
• The silting occurring in the stream bed is from the design storm “normal” flows 

which build up over time reducing the capacity of the stream and increasing the 
flooding conditions from the design storm flows and larger storm flows 

 
• Removing the silt in the normal stream flow as it enters the golf course will lessen 

the silting of the stream within the course – construction of the silting basin will 
allow an efficient method of silt retention and removal, but is not intended to 
capture the silt from the large storm flows 

 
• Dredging of the stream to the original design cross section and depth will restore 

the stream capacity and minimize flooding conditions 
 

• Replacing the existing cart path pipe crossings with large box culverts will permit 
easier removal of silt within the crossing structure resulting freer passage of the 
storm waters and less silt deposition upstream of the crossings 

 
• Lining of the stream and holding ponds banks is to minimize the growth of 

vegetation which impedes the passage of the storm waters, reduce maintenance 
requirements, and provide a physical control for removal of silt during 
maintenance dredging of the stream and ponds 
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