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As part of the ongoing GCES archaeological monitoring program at Glen Canyon
National Recreation Area, this notebook has been developed to act as a guide
for future GCES monitoring efforts, and to report the results. Enclosed are
the final GCES monitoring and testing reports from the 1992 field season from
the Dam to Lee'’s Ferry (river miles -15 to 0). Also included are copies of
the Programmatic Agreement, and the Monitoring Plan for the Programmatic
Agreement. These documents served as the guidelines for the research.

Cordially,

Lisa M. Leap

Glen Canyon National Recreation Area
P.0. Box 1507

Page, AZ 86040

(602) 645-8277

cc Balsom/GRCNP

Kincaid/GLCA
Wegner/GCES
¥
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Advisory
Council On
Historic
Preservation
M R e AR
The Old Post Office Building Reply to: 730 Simms Street, #401
1100 Pennsylvania Avenue, NW, #809 Golden, Colorado 80401
Washington, DC 20004 B
MEMORANDUM
December 1, 1992
TO: All Consulting Parties
FROM: claudia Nisgley, Director, Western office of Project
Review : {77Eﬁ/?7>’
SUBJECT: Second Final Draft Programmatic Agreement for the

Glen Canyon Dam Operations

{

Enclosed is the ninth draft and second final draft of the
referenced agreement for your review and comments. This second
final draft has been altered somewhat in response to comments
received regarding the first final draft, dated Octeber 19, 1992.

Specifically, the Agreement now recognizes that Navajo Nation
historic properties may be included within the area of potential
effects based on land status jurisdiction issues. The Agreement -
takes no position with regard to the resclution of these issues,
but accommodates the possible cutcomes of their resolution.

The Agreement also includes changes in deadlines identified at
Stipulations 1.A., and 1.B. '

The Agreement now designates full signatory status to all
consulting Tribes. This has been accommodated by specifying that
any party to the Agreement may terminate it (Stipulation 7), and
by deleting the word "CONCUR" from the signature page. With these
changes, all Tribes which sign the Agreement have full and equal
status with all other parties under the Agreement's terms.

We hope that all concerns have now been resolved, and that the
Agreement is ready for signature. Therefore, the draft warrants
careful scrutiny to ensure its acceptability. If any party has
any further specific comments on additional changes, please notify
us of the changes within the next 30 days. If we do not hear from
you, we will assume that you find this draft to be acceptable, and
will encourage Reclamation to circulate it for signature.

Thank you for your contributions and patience. If you have any
questions, please contact Alan Stanfill at (303) 231-5320.



SECOND FINAL DRAFT

PROGRAMMATIC AGREEMENT
AMORG
THE BUREAU OF RECLAMATION, THE ADVISORY COUNCIL ON HISTORIC
PRESERVATION, THE NATIONAL PARK SERVICE,
AND THE ARIZONA STATE HISTORIC PRESERVATION OFFICER
REGARDING
OPERATIONS OF THE GLEN CANYON DAM

WEEREAS, the Secretary of Interior has directed the preparation of
an Environmental Impact gtatement (EIS) on the effects of the
operation of the Glen Canyon Dam on the downstream envircnmental
and ecological resources, and historic properties of Glen Canyon
and Grand Canyon; and

WHEREAS, the purpose of the EIS is to "...raevaluate the operation
of the Glen Canyon Dam to determine specific options that could be
jmplemented to minimize - consistent with law ~ adverse impacts on
the downstream environmental and cultural resources and Native
american interests in Glen and Grand canyons." (Interim Preliminary

Draft EIS 7/92): and

WHEREAS, the Bureau of Reclamation, Upper Colorado Regional office,
(Reclamation) administers the releases of water from the Glen
Canyon Dam and has determined that the operation of the Dam (the
am) may have effects upon properties included in or eligible
for inclusion in the National Register of Historic Places and has
consulted with the Advisory council om Historic Praservation
{(Council), the National Park gervice (NPS), and the Arisona State
Ristoric Preservation Officer (SE¥P0) pursuant to 36 CFR § 800.13
of the regulations (36 CFR Part 800) implementing gsection 106 of
the Mational Historic Preservation Act (ACT) (16 U.8.C. 470f); and

WHEREAS, Reclamation is the lead Federal agency for the Program
for purposes of Section 106; and

WHEREAS, NP8 is responsible for the administration and management
of historic properties within the boundaries of the Glen Canyon
National Recreation Area and the Grand Canyon National Park
pursuant to gection 110 of the Act; and

WHEREAS, given their mutual responsibilities, Reclamation and NP8
have determined to coordinate their respective roles in the
management and consideration of historic properties which may be
affected by the Program; and

WHEREAS, the Hualapai Tribe is responsible for the administration
and management of historic properties within the boundaries of its
resarvation lands affected by the Program: and

WHEREAS, the Navajo Nation is responsible for the administration
and management of historic properties within the boundaries of the



Navajo Nation pursuant to the Cultural Resources Protection Act
(CMY~-19-88) ; and

WEEREAS, the Navajo MNation agrees to KPS administration and
management of any Navajo Nation historic properties which may de
included under the terms of this agreement until such time as the
Navajo Nation assumes such responsibility; and

WHEREAS, the Havasupail rribe, Hopi Tribe, Eualapai Tribe, Xaibab
Paiute Tribe, MNavajo ¥ation, San Juan Southern Paiute Tribe,
ghivwits Paiute Tribe and the zuni Pueblo (the Tribes) participated
jn consultation and have been invited to concur in this

Programmatic Agreement;

NOW, THEREYORE, Reclamation, the Council, NPS, gHPO, and the Tribes
agree that the Program shall be administered in accordance with the
following stipulations to satisfy Reclamation's gection 106
responsibilities for all individual aspects of the Program.

stipulations

Reclamation, as lead Federal agency for purposes of the Program,
shall ensure that the following stipulations are carried out.

1. IDENTIFPICATION AND EVALUATION

A. NPS has identified a total of 313 eeatributing properties,
referred to as the Grand Canyon River Corridor District (pistriet),
vithin the Area of Potential Btfects (APE). ¥ine additional
properties within the Dboundaries of the pistrict remain
unevaluated. . NP8 shall assist Reclamation in obtaining the
necessary information to complete the evaluation of these nine
sites for determining their eligibility for 1isting on the National
Register as contributing properties to the District or as eligible
on their own merits. Reclamation shall submit such evaluations to
the SHPO for determinations of eligibility. In the event that
Reclamation and SHPO do not agree on the eligibility of any
property, or if the Council or Keeper 3o request, Reclamation shall
obtain a formal determination of eligibility from the Xeeper of the
National Register in accordance with 36 CFR § 800.4(c) .
peterminations of eligibility for the remaining nine properties
shall be completed by June 1993.

B. Reclamation and NPS, in consultation with SBHPO, shall identify
and evaluate historic properties in the remaining 37 miles of the
APE not previously intensively inventoried (Attachment A).
Properties jdentified within the 37 mile corridor shall Dbe
evaluated on their own merits and as contributing elements to the
pDistrict pursuant to 36 CFR § 800.4(c). An intensive inventoXy of
the entire APE shall be completed by June 1993. ongoing
jdentification and evaluation efforts shall be 2 part of the
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management progranm jdentified at stipulations 2 and 3.

Cc. In consultation with the rTribes and S8HPO, Reclamation and NP8
shall identify and evaluate properties within the APE which retain
traditional cultural values. gsuch properties shall be evaluated
under criteria A, B, C, and D of the National Register Criteria
pursuant to 36 CFR part 60, and taking into consideration National
Register Bulletin 38, Guidelines for Evaluating and Documenting
rTraditional cultural Properties.

1. Traditional cCultural Properties shall Dbe identified Dy
Reclamation and NPS through the conduct of ethnographic
studies. Ethnographic studies shall solicit the participation
of and consultation with the Tribes.

2. Reclamation shall submit such evaluations to the SHPO for
determinations of eligibility. In the event that Reclamation
and SHPO do not agree on the eligibility of any property, or
if the Council or Keeper 30 request, Reclamation shall obtain
a formal determination of eligibility from the Keeper of the
Natiomal Register in accordance with 36 CFR § 800.4(c). Such
study and evaluations shall be completed by October 1993. ‘

2. MONITORING AND REMEDIAL ACTION

A. Within three months of the exscution of this t:ggtmtie
Agreenent, Reclamation and NPS, in consultation with the SEPO and
rribes, shall develop a Plan for monitoring the effects of the Glen

' canyon Dam operations on historic properties within the APE and for

carrying ocut remedial actions to address the effects of on-going
damage to historic properties. The purposs of the Plan shall De
to generate data regarding the effects of Danm operations on
nistoric properties, jdentify on-going impacts to historic
properties within the APE, and develop and implement remedial
measures for treating historic properties subject to damage. such
data shall be incorporated into Reclamation's Long Term Operating
Plan governing dam releases of the EIS, scheduled for completion

in 1994.

B. The Monitoring and Remedial Action Plan shall provide for the
jdentification and evaluation of praviously unrecorded properties
overlooked by previous surveys or exposed subsegquent to the
surveys, and include measures by which any adverse effects
jdentified during the monitoring effort shall be aveided or
minimized. Remedial measures shall be implemented to mitigate
on-going adverse effects and may include, put not be 1limited
necessarily to, bank stabilization, check dam construction and data
recovery, as appropriate. The Plan shall specify an expedited
consultation process among the parties to this agreement to

accommodate situations requiring remedial actions.

C. Reclamation shall submit a draft Monitoring and Remedial Actionm
Plan to the parties to this agreement for review and comment. Bach
party shall have 30 days from receipt of the Plan to comment.



Reclamation may assume the concurrence of any party which dces not
jssue comments within 30 days of their receipt of the Plan.

1. Reclamation shall take into consideration all comments
received in their development of a final draft Plan, and
submit the final draft Plan to the reviewing parties for a
second review opportunity. Each revieving party shall have
20 days from receipt to review the final draft Plan and issue
comments to Reclamation.

2. If any reviewing party objects to the adequacy of the
final draft Plan, Reclamation shall consult with the objecting
party, and the other parties to this Programmatic Agreement
as necessary to resolve the objectien pursuant to stipulation
4. When all objections are resolved, Reclamation shall
implement the Monitoring and Remedial Action Plan.

3. MANAGEMENT

A. Reclamation and NPS shall incorporate the results of the
jdentification, evaluation, and monitoring and remedial action
efforts into a Historic Preservation Plan (EPP) for the long-term
management of the Grand Canyon River Corridor District and any
other historic properties within the APE. The ¥PP shall Dbe
developed in consultation with the parties to this Programmatiec
Agreemcnt. The HPP shall integrate Reclamation's lead agency role
pursuant to Section 106 of the Act and NPS's stewardship role
pursuant to Sectiom 110 of the Act. Specifically, the HPP shall
provide management direction responsive to NPS's responsibilities
under Sections 110(a) (1) amd 110(a) (2); and NPS's and Reclamation's
responsibilities under Sections 110(d) and 110(4).

B. The HPP shall establish consultation and coordination
procedures, long term monitoring and mitigation strategies,
management mechanisms and goals for long term management of
historic properties within the APE.

C. Reclamation and NP8 shall submit a draft of the HPP to the
parties to this agreement for 30 days review. The parties to this
agreement shall have 30 days from receipt to issue conments to
Reclamation and NPS regarding the adequacy of the HPP. Reclamation
and NPS may assume the concurrence of any party which does not
jssue comments within 30 days of receipt of the EPP.

1. Reclamation and NPS shall take into consideration all
comments received in their development of a final araft EPP,
and submit the final draft HPP to the reviewing parties for

 a second review opportunity. Each reviewing party shall have
20 days from receipt to review the final draft HPP and issue
comments to Reclamation and NPS.

' 2. 1If any reviewing party objects to the adequacy of the
final draft HPP, Reclamation and NP8 shall consult with the
objecting party, and the other parties to this agreement as
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necessary to resolve the objection pursuant to Stipulation 4.
When all objections have been resolved, Reclamation and NP8
shall implement the HPP.

D. The development, and review of the KPP shall be completed prior
to the issuance of a Record of Decision for the GCD~EIS, oOF
December 1994, vhichever comes first. Upon issuance of a Record of
pecision, the KPP shall be reviewed Dy the parties to this
agreement and revised, if necessary, based on the decision. %The
review of a revised HPP shall be conducted in accordance with the
procedures of gtipulation 3.C.1. and 2.

4. DISPUTE RESOLUTION

A. Should any party to this agreement object within 30 days to
any plans, specifications, or actions proposed pursuant to this
agreement, Reclamation and ¥P8 shall consult with the objecting
party to resolve the objection. If any party involved in the
dispute determines that the dispute cannot be resolved, Reclamation
shall forward all documentation relevant to the dispute to the
Council. within 30 days after receipt of all pertinent
documentation, the Council will either: ’

1. provide Reclamation and NP8 with recommendations, which
Reclamation will take’ into account in reaching & final
decision regarding the dispute; or

2. notify Reclamation and NP8 that it will comment pursuant
to 36 CYR § 800.6(c) (2) with reference to the subject of the

dispute.

-

Any recommendatiom or comment provided by the council will Dbe
understood to pertain oaly to the subject of the disputa;
Reclamation's responsibility to carry out all actions under this
agreement that are not the subjects of the dispute shall remain
unchanged.

B. At any time during implementation of the measures stipulated
in this agreement should an objection to any such measure or its
manner of implementation be raised by a member of the publiec,
Reclamation and NPS shall take the objection into account and
consult as needed with the objecting party, SHPO, the Tribes,; or
the Council to resolve the objection.

5. REVIEW OF THE AGREEMENT

A. The Council, SEPO, NPS and Tribes may review activities carried
out pursuant to this Programmatic Agreement, and the Council will
review such activities if so requested. Reclamation will cooperate
with the Council, SHPO, NPS and Tribes in carrying out their
reviewing activities.

B. Reclamation and NP8 shall provide bi-annual summary reports of
their progress toward completing the terms of this agreement to
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each of the parties to this agreement. The bi-annual reports shall
jdentify accomplishments and actions completed and provide
schedules for completion of all remaining tasks. The first bi-
annual report shall be subaitted to the parties of this agreenment
six (6) months after the date of the Council's signature on this
agreement and every six months thersafter until the HPP has been

implemented.

Any party to this Programmatic Agr ement may regquest that it be
amended, whereupon the parties will consult in accordamce with 36
CFR § 800.13 to consider such amendment.

7. TERMINATION

Any party to this Programmatic Agresment may terminate this
agreement by providing 30 days written notice to the other parties,
provided that the parties will consult @uring the period prior to .
termination to seek agresment o amendments or other actions that
would avoid termination. In the event of terminationm, Reclamation
will comply with 36 CFR §§ 800.4 through $00.6 with regard to
jndividual undertakings coversd by this Programmatic Agreement.

8. FAILURE TO CARRY OUT TERNS

In the eveant Reclamation and ¥¥S8 do not carry out the terms of this
Programmatic Agreement, Reclamation will comply with 36 CFR §%§
800.4 through 800.6 with regard to individual undertakings coversd

by this Programmatic Agresment.

Execution and implementation of this Programmatic Agreanant
evidences that Reclamation bas afforded the Council a reasonable
opportunity to comment on the Program and that Reclamation has
taken into account the effects of the Program oOn historic

properties.

ADVISORY COUNCIL ON HISTORIC PRESERVATION

BY: ’ pate:
Title:

BUREAU OF RECLAMATION

BY: Date:
Title:




ARIZONA STATE EISTORIC PRESERVATION OFFICER

BY: Date:
pitle:

NATIONAL PARK SERVICE, WESTERN REGION

BY: DATR:
ritla:

NATIONAL PARK SERVICE, ROCKY MOUNTAIN REGION

DATE:

BY:
ritle:

EAVASUPAI TRIBE

Date:

BY:_
ritle:

BOPI TRIBE

Date:

BY:
ritle:

HUALAPAI TRIBE

Dats:

“zﬂ.ﬁ._
ritle:

KAIBAB PAIUTE TRIBE

pDate:

BY:
Title:




NAVAJO NATION

pate:

BY:
Title:

SAN JUAN SOUTHERM PAIUTE TRIBE

Date:

BY:
ritle:

SHIVWITS VAIUTE TRIBE

BY:_ Date:

Title:

ZUNI PUERIO

Date:s

BY:
Title:




United States Departmém of the Interior

NATIONAL PARK SERVICE
P.0. BOX 37127
WASHINGTON, D.C. 20013-7127

IN REPLY REFER TQ:

L7619(774)
July 8, 1992

To: A1l on the Enclosed List
Subject: ﬂraft ﬂanitaring P?aﬂ - Raviau and Comment

Enclosed herewith is a copy of the draft monitoring plan to accompany the
Programatic Agreement covering Section 106 compliance for the Glen Canyon Dam
Environmental Impact Statement. |
Please review the plan and provide comments to this office by the above due
date. If questions arise, please telgﬁhnae me at: (801) 524-3315.

Sincerely, })
Cuppond) S uns

Raymond Gunn
National Park Servdce Coordinator

Enclosure
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Ms. Gloria Benson, Tribal Chairperson
Kaibab Paiute

Tribal Affairs Building

Fredonia AZ 86022

Attention: Angelita Bullets

Cultural Resources Committee

Mr. Delbert Havatone, Tribal Chairman
Hualapai Tribe

P.0. Box 300

Peach Springs AZ 86434

Attention: Loretta Jackson

Ms. Evelyn James, Tribal President
San Jan Southern Paiute Tribe

P.0. Box 2658

Tuba City AZ 86045 e

Governor Robert Lewis
Zuni Tribe

P.0. Box 339

Zuni NM 87327
Attention: Roger Anyon

- Mr. Vernon Masayesva, Tribal Chairman

Hopi Tribe

P.0. Box 123

Kykotsmovi AZ 86039
Attention: Leigh Jenkins

Dr. David Ruppert
Regional Ethnographer
Rocky Mountain Region
National Park Service
P.0. Box 25287
Denver CO 80225-0287

Mr. Michael Schene
Compliance Archaenlogist
Rocky Mountain Regional
National Park Service
P.0. Box 25287

Denver CO 80225-0287

Mr. Don Watahomigie, Tribal President
Havasupai Tribal Council

P.0. Box 10

Supai AZ 86435

Mr. Peterson Zah, Tribal President
Navajo National

P.0. Box 308

Window Rock AZ 86525

Attention: Dr. Alan Downer
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I. INTRODUCTION

The Bureau of Reclamation (Reclamation) is lead agency in the
preparation of the Glen Canyon Dam Environmental Impact Statement
(GCD-BIS). The National Park Service (NPS) is the land ranager
in the principal study area, including portions of Glen Canyon
National Recreation Arsa (GLCA) and Grand Canyon National Park
(GRCA). Along with the Advisory Council on B storic Preservation
(ACHP) and the Arizona State Historic Preservation Officer
(SHPO), Reclamation, NPS and the following tribes are signatory
to a Programmatic Agreement regarding water releases from Glen

Canyon Dam:

Bavasupail Triba

Hopi Tribe

Hualapai Tribe

Kaibab pajute Tribe

Navajo Xation

San Juan Southern Paiute Tribe

shivwits Paiuta Tribe

Zuni Pueblo ,

L IR 20 28 3 2% BE IF ]

As an action to meet the lead agency’s responsibility with regard
to Section 106 of The National Historic Preservation Act of 1966 -
(as amended 1980), and NPS‘s and Reclamation’s Section 110
responsibilities, Rsclamation and NPS agree to coocperata in the
design and implementation of this long-tera monitoring plan, in
consultation with the signatory tribes.

The purpose of this plan is to guide continuing identitication,
inspection, analysis, sevaluation and remedial protaction actlons,
as necessary, for the prsservation of the cultural properties
within the Colerado River corridor of Glen and Grand Canyons.

II. IMPACT CATEGORIES -
A. Definition

1. In order to evaluate site condition and impacts as they
rslate to the operatiocns of Glen canyon Dam, each identified
gita was evaluated based on defined criteria for impacts
(Balscm 1991). This impact analysis vas based upon fleld
cbservations and assumptions made given the current stats of
understanding of ercsion processes along the river. Four
generalized categories wvere used to identity impacts:;
jirect, indirect, poctential, and no impacts. Within thess
categories, subcategories vere identified within indirect

i Ny .
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and potential impacts. The definitions used in the analysis
are as follows: ’

= Direct Impact: there has been inundation or bank cutting |

vithin the site area in recent years.

- Indirect Impact I: there is bank slumpage or slobe
steepening adjacent to the site.

- Tndirect Impact 21: there is evidence within the site of
accelaerated arroyo cutting or ercsion exacerbated by the
proximity to river ercded sedizents.

- Indirect Impact 3: thers is evidence that recent changes
in recrsational use patterns have affected the site (i.e.
walking passengers around sitas to avoid dangerous rapids,
the creation of new canps to replace camxps that eroded
a.wuy) .

- Potantizl Impact 1:. the sits is buried in or is located
on old river alluvium and is below the 300,000 cfs river -
flow zone.

- = Potential Impact 2: the sits is located below the 300,000

cfs river flow zone and ig not situated in or on river
alluvium.

. = Other Indirect Impact: there is an impact to the site

unrelated to ercsion or river flows.

-igz Impact;: there is no apparent impact occurring on the
8 . .

2. The impact categories identified in Section A.1 all have
the potential for adverse effects as defined in 36 CFR
800.9 wvhich states that "an undertaking has an effect
on a historic property when the undertaking may alter
characteristics of thc'in that may qualify the
property for inclusion the National Register. For
the purpose of detarmining effect, alteration to
featurss of a property’s lcocation, satting, or use may
be relevant depending on a g:opcrty's significant
characteristics and should considered. Aan

is considered to have an adverse effect
when the effact on a historic p many diminish
the inteqrity of the property’s location, design,
setting, nmaterials, workmanship, feeling, or
asscciation®. All sites are considered to have the
potential for adverse effects given the possibility
(albeit rsmota) of f£lood relesses in excess of normal
plant operations which are uncontrolled .ord unplanned.

3



All flows, unless Glen Canyon Dam fails, would be delow
300,000 ofs.

3. Baseline impact data will be updated dur site
.condition monitoring using the revised Archaec ogical Site
¥onitoring Forms which contain more detailed inforaation on
natural, human and river-related human impacts as wall as
management assessments and recomsendations. This
inforsation will be used to revise pricrities for future
sonitor and remedial actions. Additicnal information to
define priorities will be solicited from tribal leaders AM
inccmnt-d into the site ranking criteria.

B. Eite Types

within each of the ‘four generalized impact categories,
the following site types have been identified:

1. DBirect Impact cat..g!ory:.

- Pueblo: habitation site of four or more contiguous
roons
- Small structure(s): 1 - 3 room strwturo, wvhich uy
i be small habitatiomns, fieldhouses, eto... Includes

) single=course room outlines and walled-in q»m

uuzum boulders, natural rock outcrops, etc...
Ephemeral structure(s): stacked rocks or vagus vall

n.tgnu-ma, windbreaks or clesred speces outlined by
rocks, for which a tamporary habitation function is ~

TRy

muq. site: alta vith graparies (iseclated room eor
rocu, or natural cavities enclosed by walls for which
a storage function is presumed) or cists (unburned
slap-lined partially subterransan pit, presussbly used
for storage).
= Lithic scatter: scatter or concentration of lithic
dadris, with or without groundstons, but lacking
associated ceramics or features.
-~ Artifact scattar: scatter or concentration of
caranic and lithic debris or flaksd or groundstone
tools, without associated featurss. Artifact scatters
may include a mix of sherds and lithics without
associatad tools or just sherds with associated tools
such as manos, metates, scrapsrs, etc.
- Isolated tlnml feature: hearth or scattar of
firearacked rock or & single roaster (i.e. burned rock
nidden) without associated artifacts.
- Roaster complex: <two or more well-defined roastars
with or without associated discazd piles, often but not
necessarily associated with artifact scatters.
- Artifact scatter with thermal feature(s) (camp):
agglomeration of prehistoric or historic artifacts in

3 ’
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features, or qther evidence of temporary use, but
without associated habitation structures.

- Isoclated pot/pot cache: isclated whole ceramic
vessel(s).

= G@roundstone cache: ons or more grinding slabs,

possibly accompanied by manos, but without other
associated artifacts or features.

- Other tool cache cne or more complete artifacts
vhich appear to have been deliberataly placed in a
sheltered location not associated with other featurses.
- Trail: narrow foot paths marked by clearsd stones,
linear sherd scatters, cairns, wood and/or masonry
retaining walls, steps, hand-and-toe holds, etcC...

- Rock art: isclated pecksd, incised, scratched, or
painted designs, symdols, or figures on rock.

= HBistoric structure: historic building analogous to
pusblos or small structures.

- Other: catch-all category for rarely occurring or
unforeseen site types. R
- Traditional Cultural Properties: a property that is
eligible for inclusion in tho Wational Register because
of its association with cultural practices or beliefs
of a living community that (a) are rooted in that
commnity’s history, and (b) are important in

main ng the contimiing cultural identity of the ,
mj»tyo

3. Indirect Tmpact Category: All those site types  *
listad above plus: ——

- Watsc/soil l: check dams, ditches, headgates,
diversion valls, terraces, grid gardens, or cther
features used to control runofret. ;

= Enigmatic feature: surface or subsurface featurs of

‘unknows type or function (e.g. C-shaped wall, fishhook,

or circular enclosures, stacked IoCcks, stone piles,

~ Bedrock mortar: 1 nd or ressions
- Delta complex: ocomplex of mumercus scattered rooms
and ﬁmm features distridbuted over a broad
alluv fan at the mouth of a side canyon.

direct association with hearths, animal husbandry
|

|

|

|

l

- Bistoric trash scatter: scatter or concentration of
|

-several (3+) Ristoric items pre-dating 1960, without

associated features. .
- Sherd scatter: scatter or concentration of ceramic
sherds without asscciated tools or features.

3. Potantial Impact Category: All those types listed
for both direct and indirect impacts plus: .

4
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« Burial: intsrred human remains or oéh_or evidence
suggesting the presence of a human burial.

Burial Sites
Separate agreemants vill be developed with the

appropriate tribes which will describe procedures for
treating exposed human remains.

" Selsoction of FY92 Manitoring Sites by Impact

Impact categories as defined above ganerally reflect
the scverity of on-site river-relatad degradation. For
FY92 monitoring, sites wers selected based upon these
Izmpact Categories. Although these categories were not
initially established as a ranking for severity,
they do reflect on-site river relatad degradation.

A total of 830 sites will be monitored during the menths fronm
May to September 1992. These sites wers selected in the
following manner; all sites in the Direct Impact category
(np=33); =sites in the Indirect categeries (1, 3, 3) at the
20% level (1=23); PFotential Impect 1 sites at a 20% level
(n=22); no sites in the Potential Impact 2 and No Impact
categories. All sites within sampled groups vers selected
randomly with no attempt to address additional factors.

III. Puture Additional Priority setting Factors ,

A+ Integration with Gecmorphalogy

Gecuorphology has the potantial to greatly emhance the
ability to predict vulnerability of sites to erceion, and
mmhu:‘?mrymmczﬁ:ga-u&‘m

. ininary geomorphic analys. Bere
mm‘(nn) has suggestad & nodel for erosion based on
&rToyo cutting and regrading of channel morphology to the
sffective base level of the Colorado River post-dam
tarraces. The most severe ercsion will occcur at Type I and
Type II axzoyos, which are either in the process of, or just
beginning to downgrade and regrads their channels as they
drain to the Colorado. : .

Although this model requires refinement and application to
other geomorphic settings, it is potentially
applicadle to river corridor. Needed locations
for additional geomorphic studies include:

* Glen Canyen Dam to the Paria River (two areas)
* Paria River to the Little Colorado River
* Kanadb Cresk to River Mile 277

L



Initial reconnaissance has been campleted by the
eomorphologist on all of these locales. Although initial
gdcntiticac on of specific study sites may begin in PY92,
intansive documentation and mapping will not begia until ry
930 : .

Hereford’s model will be tested and evaluated. The mogt
severs ercsion will occur at sites impacted Typs I ¢r IX
arroyos. Long=-term refinement of this model refore has
the potential to hdlp focus monitoring on those sites at

Interim monitoring .-szwom will 1mi 1}0 the aollzctiaa of
eomorphological data specifically to mode -
g&timut. This information may result in the elimination
of same sites from furtbar monitoring in the Direct and
Indirect impact categories if they are found to be
relatively stables. Conversely, some sites in ths Potential
1 catsgory may be given high moniteoring prievity if
deternined to be at greater risk of degradation. Refinement
of the archaeovlogical site monitor progran is
intrinsically linked to the gecmorphlc research.

B. Intsgration with other meonitoring prograns )

' 1. Photogrammetry - .
On-golng research for daily tervestrial Tanmetry
has been in effect since GCES Phase II began 1990, ’
A-total of 41 sites are currently under study.
Approximataly 10 remote cameras will be dedicated to.
archaeclogical srosion prodless. All camera locations,

- imcluding arciaeclogical sites, were chosen to provide

evaluation and moni ingat conditions along cut banks
and sand bars wvhich ooul be impacted by flows.

2. Sediment

. '

Ongoing research by USGS and NPS on sedizent processes
mmmtmmmmummmrmcmx
of sits ervsion. Although no archaeclogical sites have
baen included in these studies, future monitoring will
integrate archaeclogical and sediment study concernas. .

C. Traditional Cultural Information

Information provided by interested tribal groups is
part of the on-going sthnographic studies will be
utilized to develop and refine priorities for

monitoring activities. This information will include
recommandations from tribal leaders, as wvell as
information from the resesrch reports. Traditional



cultural praportiu, as wvall as archaeclogical sites,
will be conei

D. Additional data needs for site selection
The most critical factor in selection of sites to manitor is
ths relationship bebtween characteristics of sites to monitor
and geomorphic setting. Needs are as follows:

1. identification of Type I and ™ nnmmw
interpretation of asrial photograph

3. placesent of strean locations in GRCA GIS system for
overlay with archasological sita location information;

of swite monitoring priority list to be '
Wm inte qrth-r factors for monltoring and remedial

4. refinemant of Hdreford’s modal for integration into
monitoring progranm,

. )
i
H

1. Pewn River Nenitoring (Grand Canyon National Pexk)
a. Numbers of Sites e

It is anticipgted that to forty sites m
b‘mlmumtrip.w

mmm muuvmmwwmx

Saptenber November and February through June
Two tripe nlb.m {”tmv
mm::mmm mmmz

c. Duratien

Each trip will be a maximum of eighteen days, resulting
in a potantial total of %0 river days amnually.

Bach trip will require a minimum of two archaeclogists,
t:rchuologiul technicians, and three support
ataf?.
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e. Costs

The per trip cost is estimated to be $5,000 for river
support, which includes boats, crev and supplies.

Professional smtaff time is anticipated to be a full
180~days per y,ur/rr person. This includes field
svaluation, analysis and report preparation on an -
anmial basis. Staff support costs for implementaticon
are $72,600 () x G3-9, 1 x G8-7, 2 x G€8~5)

2. Upriver Monitoring (Glen Canyon National Recreation
Ares) )

a. logistics

archasclogists will be required to conduct the
miwtmtm&ymwwmm

b. ni.eu.
A total of forty-five upriver sites have been
identified. Dy 7¥93 thecs will be monitored

according to the schedule outlined in section II. D. ef,
this plan. Additional werk will include detailed
examination of terruce arroycs, detailed documentation
and photography of a or cutbank area, and ’
implementation of a1l actions as discussed below.

c. Cost

MMW$MWWWhIMMW

travel, and

3. Fleld Bethods/observations
‘a. 8ite Bvaluations

Ganeral site ustions will be made to determine
the owverall of . This information will be
recorded on the Archeclogical 8ite XNonitoring Form
'hieh&. wvhen m1wmw‘uu, vi%l nltin;:;lyi
provide a more comp or establishing or

. rankings for monitoring and remedial action. Y

Traditional tribal leaders will be invited to
participate in field cbservations and may choode to
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agcospany monitori r for such
participation should be ldentified each tribe’s
annual request to Reclanmation.

. b. Deatailed Observations

Datailed cbservations within sites will be organized
arocund a series of baseline pbotographic reference
points which are recorded on the site map. additional
points may be identified to focus on existing oxr
developing areas of concern.

Photographs vill provide an objective basis for
miteriwx change. In addition measurements of active

cross-section pmtu« will provide quantitative

Mcmtim on rata of loss.
c. Remedial Actiocns

Recommendations for remedial actions mz.m dm'mq
nonitoring may include one or more actions from the
following l.ice:

- Mmﬁm monitoring

- Noniter visitation vith remcte sensing devices
- Nonitor erusion vﬂh mu cansras :

WMWmm

varranted .
- &%&Wmﬁ“&%
- Davelop for public imtsrpretation
V. INPLENENTATION
A. Sites to be monitored in FY92

A total of 80 sites vill be monitored, following the
saspling program discussed in Seetion II.D above.

B. FPY92 Testing for lllticn’ll Register Eligibilicy

The SHFO has requeisted that 9 downriver sites receive
testing for the purpose of htiml Ragister evaluation.
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These sites are gentrally smell and poorly defined, which
precluded SEPO evaluation based upon initial field -
documentation. Scoping for this effort is not final,
although it is antitipated that this work will be completed
as part of the FYS2 monitoring effort.

C. Reports

1. Trip Reports

Trip Reports will be prepared after each trip. These will
include the following sections: dates, staff, sites
visited, monitoring and remedial actions, summary of
siqniticant observations, changes notod, andt
recomnendations. .

2. Yearly Reports -

Bvery year a single synthetic report of the ysar’s
monitoring will be prepared for upriver and downriver
monitoring. This wvill summarize all sites monitored,
existing site ion prior to monitoring, chengas in -ih
condition, remedial actions implemented during the ysar, and

a recommended monitioring plan for the following fiscal year
mm:tifyinq sites Qo e monitored and proposed Mi&l

ons

The Purties to this agresment will be given an opportunity
toxiwcnﬂmutm%w;r'lt::uimwtw avd -
on proposed meriitoring work for coming fiscal year. -

effort will be made to scoummodate the concerns of the

, recognis that falluze te do so may result in
mt?m‘wmal :-Sm:ﬁ%m
. o

wmznwmuwmm Bonitoring

In the event of emergency situations, all -i.ganmiu will
be consulted as to.appropriats actions.

10
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I. INTRODUCTION

A. EIS Overview.

Need for and purpose of action.

The Glen Canyon Dam was completed by the Bureau of Reclemation in
1963; however, no EIS was filed regarding the construction of the
dam or the operation of the dam. Therefore, in January, 1992, the
U.S. Department of the Interior, Burean of Reclamation presented
a draft environmental impact statement that analyzed the impacts
of current and alternative operations of the Glen Canyon Dam on
downstream environmental resources of the Glen Canyen National
Recreational Area and Grand Canyon National Park. The purpose of
this EIS is to determine alternative ways of operating the dam to
meet the statutory purposes as defined by Section 1 of the
Colorado River Storage Project Act (43 U.S.C. 8617) and the
Criteria for Coordinated Long-Range Operation of Colorado River

' Reservoirs, mandated by the Colorado River Basin Project Act of

1968.

The purpose of this Glen Canyon Environmental Impact Statement
(GCEIS) archaeological monitoring project is to determine the
impacts of current and alternative dam operations on dowmstream
cultural and environmental resources of the Glen Canyon National
Recreational Area (GLCA) from the dam to Paria Canyon.

N——

Glen Canyon work regarding the EI1S.

The 1992 Bureau of Reclamation Draft Environmental Impact
Statement: Operation of Glen Canyon Dam Colorado River Storage
Project, Arizona (DEIS) reported on Phese 1 (the Glen Canyon
Environmental Studies from 1982-88), which concentrated on two
major questions:

1. Are current operations of the dam, through
control of the flows in the Colorado River,
adversely affecting the existing river-related
environmental and recreational resources of
Glen Canyon and Grand Canyon?

2. Are there ways to operate the dam,

consistent with Colorado River Storage Project

water delivery requirements, that would

protect or enhance the enviromnmental and

recreational resources (U.S. Department of Interior,
Bureau of Reclamation 1992:7)?

The final analysis in the DEIS (1992:8) which integrated biology,
recreation, sediment and hydrology studies indicated that:



-y
.,

!

Il I I BN BN BN =E.
®

I

1. Glen Canyon Dam has had an impact on
the downstream environment. Changes have
occurred and continue to occur td many
sensitive ecosystem resources. Some changes
are considered positive and some negative.

2. Operations and management can be modified
to minimize losses of some resources in the
canyon and to protect and enhance others.

3. The ecosystem of Glen and Gramd Canyons
is dynamic and, with careful management,
gradually may be able to reestablish more
harmonious environmental relationships.

EIS and the archaeological perspective.

In recent years several archaeological sites were recorded below the
historic high-water zone of the river that exhibited evidence of
direct and indirect river effects (Balsom 1989). Because of these
findings, a pilot tesearch project to evaluate archaeological site
erosion at one site along the Colorado River was conducted in October,
1989 by the Grand Canyon Area (GRCA) and the U.S. Geological Survey
(USGS) (Balsom et al. 1989). Analysis of the information from the
project suggested that the operation of Glen Canyon Dam might be
contributing to ongoing site erosion, not only at the study site but
at numerous other sites in the camyon. Because of the possible
connection between site erosion and the operation of the dam, further
evaluation of impacts to cultural resources located along the river
was recommended to the Bureau of Reclamation as part of the EIS

. process which began in 1989.

An accumulation of studies revealed that river flows need to be
moderated so that clear-water floods do not occur and that sediment
loss is lessened or eliminated. Flows that cause continued erosion of
the margin deposits have the potential to destabilize banks containing
cultural deposits. As the lower beaches and sediment deposits are
eroded away, the likelihood of impacts into the older deposits
increases. As sand deposits in the current fluctuating flow zone are
removed, the old flood zone becomes increasingly susceptible to
erosion. Continued erosion will impact cultural deposits, causing
irreparable damage.

Objectives.

The objectives of monitoring are to identify rates of erosion and
determine erosional causality, as well as to quantify rates of
erosional change. 1In order to identify the causes and effects of
erosional processes, timed flows, geographic positions and substrates
are the controlled variables. This work plan describes methods for
monitoring archaeological sites and the deposits in which they occur.
In addition to recording the GRCA selected sites, six sites will be

2



l - monitored on a daily basis using fixed cameras during the interim flow
’ ‘ period. From a short temporal scale database, changes in deposits
(some containing archaeological materials) can be determined on

several time scales: daily, monthly, seasonally and annually.

Long term monitoring objectives include comparisons of aerial
photographs and recommendations. for the development of future
monitoring programs. These will aid in determining flow rates that
will preserve river corridor resources.

Low-altitude aerials at quarterly intervals will begin in October
1992. These aerials will supplement the existing monitoring efforts
of GRCA, GLCA, Cluer (GCEIS) and Hereford (USGS) to document overall
erosional impacts to river resources caused by perturbation hydrology
linked to dam operations.

1f any changes in the flow regime are suggested, effective monitoring
programs should support the suggestions. The program must be able to
evaluate erosional changes at a site and must be linked to actions
developed as part of the compliance required by the National Historic
Preservation Act. . A monitoring program such as the one described
above is adaptive, creative and linked to actions that are crucial to
the preservation of the cultural resources of the river corridor.

II. MONITORING ISSUES AND GOALS

A. Background of GCEIS monitoring.

The Secretary of Interior authorized implemsntation of a program of
reduced maximum flows and modified ramping rates—fiom Glem Canyon Dam
beginning in Augunst, 1991. The interim flows were designed to
mitigate impacts of dam operations on dowmstream riverine resources,
until a Record of Decisionn is reached for the Glen Canyon Dam
Environmental Impact Statement. The interim flow regime calls for
low-, medium- and high- volume months, with low flows during the
spring and late fall, medium flows in May and September, and high
flows during mid-summer and mid-winter. Interim flows have a maximum
discharge of 20,000 cfs, a reduced range of daily fluctuation, and
reduced up- and down- ramping rates.

B. Sediment studies.

A proposal by Dexter and Cluer (1992) describes a method termed
terrestrial photogrammetry for monitoring sand bars on a daily basis
during the interim flow period. This proposal is an expansion of
earlier work by Cluer in 1991 which involved monitoring sand bar
dynamics at seven fixed camera stations. These monitoring activities
occurred during a test flow period from August 1990 to July 1991
within the Grand Canyon National Park along the Colorado River.
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During the test flow period an effective technique was developed to
obtain area measurements of sand bars from inexpensive fixed camera
photographs. That technique has recently bheen enhanced by
incorporating computer digitizing equipment (AUTOCAD) for image
rectification. It was shown during the test flow program and the
early part of the interim flow period that deposits change size and

morphology sometimes daily in response to hydraulic interactions . .

between the river and bank-stored water. Rapid degradation and
aggradation were both documented.

With the ability to capture daily photography oa a large number of
deposits (some containing archaeological sites) during the interim
flow period, comprehensive evaluation of interim flow effects can be
produced. They will be compared to effects documented during the test
flow and pre-test flow periods by various investigators.

As part of the 1992 monitoring activities, additional fixed automatic
cameras will be installed overlooking deposits in the Glen and Grand
Canyons. The cameras used will be Pentax 105's, housed in
environmental containers. The view of each camera will be adjusted to
include the area of most interest. The camera containers will be
semi-permanently fixed to rock outcrops using clear silicone glue.
The cameras will be hidden; however, no attempt will be made to anchor
them. After the first photographs are retrieved (after 35 days), a
survey expedition will be conducted to define the field of view and
provide photo scaling information so that deposit are&a can be scaled
to real-world/mappable values. : ey

Color transparency film will record a wide wvariety eof daily
information, including local river stage, area of deposit exposed at

low stage, manifestation of dominant erosional processes, zones of

inundation, relative moisture content of surface materials, seasonal
vegetation trends, relative turbidity of river, local weather
conditions, and recreational use patterns. Databacks stamp the date
on each image, and log books will be used to record the time each roll
of film was replaced and exposure interval began. The film will be
commercially processed. Only the measured images will be mounted in
slide mounts by the analyst. Original images will not be released to
anyone; however, duplicating services and printing may be arranged.

Measurements will be taken from images using one of two methods
developed during the test flow period. First, a scaled magnifying
loupe may be used to measure cross sections beginning each at a
prominent point evident in each daily photograph. Second, a method
has been recently developed that uses a computer system to digitally
trace deposit area and rectify oblique images projected onto a
digitizing tablet. This technique promises to produce deposit area
values scaled to real-world geographical units that will be directly
comparable to values obtained by other investigations using vertical
photography and land surveying. ‘
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The deposit areas will be measured during each evaluation period at a

constant flow rate. Daily area will then be estimated based on the
bracketing’ measurements. Periodic flows at or near 5,000 cfs are
desired for measuring deposit area to maintain continuity (for
comparing interim flow measurements to test flow measurements). The
interim flows will be plotted on a per month basis to determine the
effects of adjustments to releases on that time scale.

Geomorphic studies.

A variety of evidence suggests that a number of archaeological sites
have been recently exposed and extemsively damaged or destroyed by
erosion. Moreover, Hereford et al. (1991) hypothesize that this
erosion has probably accelerated since the advent of regulated flows,
which has resulted in the reduction of sediment load. Their report
documents a project which addresses the effects of the Glen Canyon
Dam’s operation on the erosion of archaeological sites through the
undertaking of geomorphic and surficial geologic studies at four areas
in eastern Grand Canyon National Park. Repeated photographs by
National Park Service archaeclogists show that many features
associated with the sites have been exposed by erosion over a period
of up to 26 years. A number of sites are near or within the zone of
regulated flows, suggesting the operation of Glen Canyon Dam might
have caused increased erosion either directly or indirectly.

The objective of Hereford’'s study was to determine how or if the
opsration of Glen Canyon Dam affects erosion of srchseological sites
along the river corridor in eastern Grand Canyon. Results of the
field study indicate that archaeological msterials susceptible to
erosion are typically on or beneath the surface of soft, relatively

non-resistant silt and send- deposits. Removal of these deposits and -

exposure of associated archaeclogical materials occurs primcipally as
a result of the Colorado River's activity, the short streams that
drain into the river corridor, and wind erosion.

The geologic studies of Hereford et al. (1991) consisted of
classification and dating of the unconsolidated sedimentary deposits
within the river corridor. Classification associates a deposit with
the sedimentary process that formed it. Relative and absolute dating
techniques were used to place the deposits in sequence and in time.
The absolute age of the older deposits was determined from radiocarbon
dates of organic material associated with the deposits. Wherever
present, temporally diagnostic ceramic material was also used for
dating. Diagnostic ceramics provided tightly constrained absolute
dates compared with radiocarbon. Younger deposits, those deposited
since about 1930, were dated by the tree-ring method using the annual
growth ring of salt cedar.

Relative age was determined stratigraphically following the Law of
Superposition. The major stratigraphic units portrayed on maps
consist of deposits representing distinct periods of erosion and
subsequent deposition. These events and their corresponding

5
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stratigraphic relations are reflected in the terrace-like topography
of the river corridor. The topography consists of a series of
progressively higher terraces that become increasingly clder as height
above the river increases. This geomorphic expression of physical
stratigraphy results from fluctuations of river baselevel, which
lowers over time.

Interpretation of the geologic and geomorphic data requires that the
data be compiled on maps of appropriate scale. To assure spatial
accuracy, large-scale topographic maps were produced ranging from
1:1,000 to 1:2,000 in scale with contour intervals from 1 to 2 meters.
These maps depict the topography of the river corridor at scales
adequate to show drainage patterns and the topography of the deposits.
The maps were produced photogrammetrically using a stereo analytical
plotter mounted with existing low-altitude GCES aerial photographs.
Surveys were conducted in 1989 and 1990 to rectify the aerial
photographs and to establish vertical control.

The prehistoric archaeological sites identified in Hereford’s study
are associated with two alluvial deposits that are largely of Colorado
River origin. These deposits occupy a distinct topographic position
in the river corridor as illustrated by Hereford’s surficial geologic
mapping. Specifically, the deposits form the highest and most
extensive terrace adjacent to the river. They are referred to as the
Striped unit and PII alluvium, respectively. These field terms
reflect the typical red gravel stripes of the former and the abundance
of Pueblo II archaeological remains of the latter. The Striped unit
is dated using !C. The PII alluvium is dated mainly by temporally
diagnostic potsherds associated with the deposit. In addition to
these two deposits, the remainder of late Holocene deposits located
within the river corridor were gemerally classified and dated, as well
as mapped in cross section to show the geomorphic and geologic
relations of the alluvial deposits.

Active erosion of archaeological sites is documented photographically
in parts of the study area. These photographs show that several
archaeological features were destroyed between 1965-1983 and between
1965-1991. 1Initially, the high water of 1983-1984 was thought to be
responsible for this apparent increase of erosion. Hereford et al.
(1991) emphasize, however, that the eastern Grand Canyon is probably
not typical of the entire river corridor. Yet, 33 of the 475 recorded
sites over the entire river corridor are within the 1983 flood zone
and were directly affected by the 1983 flood and subsequent high flows
(Fairley et al. 1991),

The majority of eroded archaeological sites are exposed in the arroyos
of the short tributary streams that cross the terrace of the Striped
unit and PII alluviums. Field evidence suggests that many of these
streams are undergoing active arroyo cutting, which is a deepening and
a widening of the stream channel. Moreover, Hereford et al. (1991)
believe that this arroyo cutting in some cases results indirectly from
the operation of the Glen Canyon Dam.

6
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Large-scale topographic maps show that these streams have different
effective baselevels. Type I streams drain to the Colorado River and
have the lowest effective baselevel. Type II streams do not reach the
River, rather their effective baselevel is usually well above the
river emptying onto a higher terrace. Erosion of Type I arroyos is
indirectly linked to regulated flows, whereas erosion of Type II
arroyos has no relation to regulated flows.

Before the advent of regulated flows, the present Type I streams
probably drained to a lower level terrace. Effective baselevel was
maintained at this high level by sand deposited at the mouth of the
streams during the spring runoff. The regulated flows lowered the
elevation of this deposition and reduced it substantially. This in
turn lowered the effective baselevel of the streams, eventually
causing the channels to regrade and rejuvenate through deepening and
widening.

The effect of regulated flows on arroyo cutting evidently stems from
the low-sediment concentrations and low-peak flow rates compared with
pre-dam conditions. The arroyoc cutting could possibly be reversed
through the reledse of high stage, sediment-laden floods comparable to
those of the pre-dam era. Such flows would deposit sand high in the
mouths of Type I streams, thereby raising the effective baselevel and
inducing the stream profiles to regrade through deposition.

Hereford et al. (1991) concentrated on the impacts of regulated flows
on arroyo cutting rather than direct impscts to river cutbanks bscause
they lacked archaeological sites asscciated with such deposits within
their study area. At Glen Canyon we will be able to concentrate on
cutbank deposits containing archaeological sites, therefore
demonstrating the potential direct effects of regulated flows on such
sites.

PROPOSED METHODS AND SCOPE OF WORK - 1992 FIELD SEASON

Standard archaeological recording format for sites selected under the
GRCA cultural monitoring program.

1. Actions at the sites.

a. Forms--developed and used by GCRCS to produce comparable and
replicable data set.

b. Photographs--follow GLCA recording and archival procedures.

2. Twelve selected sites--C:2:12--Dugway

:2:32--Charcoal lens

:2:41--Structure, petroglyphs, artifacts
:2:53--Artifact scatter

:2:57--Historic cabins and pens, etc.
:2:72--Hearths, Hist. and Prehist. scatters

[sReNeNeNe!
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:74--Alcove/shelter, mano, flakes
:75--Sparse lithic scatter

:80--Lithic scatter, groundstone, sherd
:82--Ephemeral structure, artifacts
:100--Prehistoric camp

:106--Roasting feature, sherds, lithics

OO0O0O0O0O00O0
BN

Schedule.
a. Ten to 15 days for field work.

b. Two days--Trip report for all 12 sites.

B. Terrestrial Photogrammetry with Cluer.

Actions at the sites.

a. Installation of cameras--six Pentax 105°s will be placed in
discrete settings, overlookimg four archaeological sites, a
sand bar selected by Cluer, and a Type II stream located
between two archaeological sites. i

s

b. Film retrieval--retrieve the film after 34 days and replace

it.

¢. Film processing.

d. Phéio scale development.-after the first photographs are
retrieved, the survey expedition will be conducted to define
the field of view and provide scaling information so that the
areas of interest can be scaled to real-world values.

Six selected sites--C:2:11--Feature 12, Spencer’s Steawmboat
Pesture 14, USGS cableway remmants
C:2:12--Dugway
C:2:32--Charcoal lens
C:2:100--Prehistoric camp
River Mile -6.5--Sand bar

With the exception of the sand bar, these locations were selected
based on site descriptions and maps of direct and indirect
erosional impacts. Locations were evaluated during field
reconnaissance with Brian Cluer on 5-27-92. In addition to camers
placement at the sites, GCRCS monitoring forms will be completed
and duplicate photographs will be taken for the archseological
sites.

To accommodate the special monitoring recommendations for the
Spencer Steamboat, this feature was selected for terrestrial
photogrammetry to monitor the direct effects of water fluctuation.
A reconnaissance dive on the wreck will also be scheduled to

determine if any impacts are visible to the underwater portions of

8
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the boat as. compared to data (photos and maps) from its initial
documentation (Carrell 1987).

Schedule.

a. One day--completion of GCRCS monitoring forms and duplicate
photographs for C:2:11, Features 12 and 14,

b. One day--installation of fixed cameras with mmr (tentatively
the first week of August).

c. Two days--scheduled to change camera film every 35 days.

d. Three days--photo scale development with Cluer.

e. One day--Steamboat reconnaissance dive with three divers (Lyan
Neal, Ron Martin and Rhonda Brooks, vith Lisa Lesp assisting

on shore).

f. Two days--trip report for work performed at the fixed camera
gites. One day--Steamboat trip report.

Geologic and geomorphic studies in conjunction with Bereford invelving
one archaeological site.

1.

Action at the site.

Classify and correlate late Holocene deposits using sbselute and
relative dating techniques. Mapping the terrace comfigurations
and drainage patterns (i.e., Type I and Type II streams).

Selected site--C:2:32 is currently the oaly site we will be

working on with Hereford. Our work will iswvolwve taking dstable

charcoal and flood deposit samples to supplement Hereford's
studies. We will also excavate a test unit to determine the
horizontal extent of the charcoal lems. This site and the other
fixed camera sites were evaluated with Hereford on 6-24-92.

Schedule.

a. Three to four days--establish a site datum, excavate one to
two test units, and obtain samples from the cutbank at C:2:32.

b. One day--trip report.

Analysis.

1.

Completed by GRCA.

a. Encoding of GRCRS monitoring forms.
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b.

C.

Erosional impact evaluation and ranking through statistical
analyses.

Site table of statistical results.

Completed by Cluer.

a.

b.

Photographic data analysis for the fixed camera sites.

Quarterly reports . including preliminary results of
photographic analysis (will be completed after the summer of
1992).

3. Completed by Hereford.
a. Dating deposits.
b. Map terrace system and stream types at selected locationms.
4. Analysis of excavated materials at C:2:32.
Reporting.
1. Completed by GLCA--summary of work performed.

a. Trip reports (see above for trip report scheduling). These
will include the following sections: dates, staff, sites
visited, monitoring and remedial actions, summary of
significant observations, changes noted, and recommendations.

b. - 1992 field season final report. This report will summarize
all sites monitored, existing site comditionm prior to
monitoring, changes in site condition, remedial actions
implemented during the year, and a recommended monitoring plan
for the following fiscal yesar identifying sites to be
monitored and proposed remedial actions.

2. Discussion of results.

a.

Completed by GRCA--analysis and reporting for sites at which
GCRCS monitoring forms were completed.

Completed by Cluer--analysis and reporting as described above
for the fixed camera sites.

10



Iv.

REFERENCES

Balsom, Janet R.

1989

October Resources Monitoring and Research River Trips, October
11-28, 1989. Ms. on file, Grand Canyon National Park, Arizona.

Balsom, Janet R., Richard Hereford and Nancy Brian

1589

Carrell,
1987

Dexter,
1992

Fairley,
Terry L.
1991

Archaeological Site Erosion along the Colorado River: NPS/GRCA
Study Plan to GCES. Ms. on file, Grand Canyon National Park,
Arizona.

Toni

Submerged Cultural Resources Site Report: Charles H. Spencer’s
Mining Operation and Paddle Wheel Steamboat, Glen Canyon Kational
Recreation Area. Southwest Cultural Resource Center Professional
Papers No. 13. Santa Fe.

Leland and Briam Cluer

A Proposal to Monitor Sand Bar Stability on a Daily Time Scale

During the Interim Flows Using Terrestrial Photogrammetry.

Submitted to Wational Park Service, Cooperative Park Studies
Unit, Northern Arizona University, Flagstaff.

Helen C., Peter W. Bungart, Christopher M. Coder, Jim Huf fman,
Samples and Janet R. Balsom

The Grand Canyon River Corridor Survey Project:: Archaeological
Survey along the Colorado River Between Glen Canyon Dam and
Separation Canyon--Draft Report. Grand Canyon Natiomal Park
Report prepared in cooperation with Glen Canyen Envirosmental
Studies (GCES), Flagstaff.

Hereford, Richard, Helem C. Fairley, Kathtyn S. Thompson and Janet R.

Ealsom
1961

The Effect of Regulated Flows on Erosion of Archaeologic Sites at
Four Areas in Bastern Grand Canyon Natiomal Park, Arizoma: A
Preliminary Analysis. U.S. Geological Survey Administrative
Report prepared in cooperation with U.S. Bureau of Reclamation,
Glen Canyon Environmental Studies (GCES), Flagstaff.

U.S. Department of Interior, Bureau of Reclamation

1552

Draft Environmental Impact Statement: Operation of Glen Canyon
Dam Colorado River Storage Project, Arizoma. U.S5. Department of
Interior, Bureau of Reclamation, Coloradec River Studies Oifice,

Salt Lake City.

11



‘F-/.\ .4

TESTING PLAN FOR SITE AZ C:2:32 AT
RIVER MILE -9.8LB ON THE COLORADO RIVER,
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BACKGROUND

A complete archaeological inventory survey of the Colorado River corridor
was conducted by the National Park Service between August 30, 1990 and
August 15, 1991 (Fairley et al. 1991). This was done as part of the
Environmental Impact Statement process required of the Bureau of
Reclamation for the operation of Glen Canyon Dam. The survey zone
included about 10,506 acres along the 255-mile stretch of the river
between Glen Canyon Dam and Separation Canyon. All archaeological sites
were recorded and evaluated based on criteria set by Grand Canyon National
Park. A total of 475 archaeological sites and 489 isolated occurrences
were documented within the project area. Direct impacts from recent
inundations were observed at 33 sites, including AZ C:2:32. 1Indirect
impacts in the form of bank slumpage or slope steepening, accelerated
arroyo cutting, and increased visitation due to changing river runner use
patterns were observed at 127 sites. Among this total is site C:2:32
which is severely impacted by bank slumpage and steepening. C:2:32 is
also among another 176 sites which have the potential for future impacts
due to their location below the 300,000 cfs flood level. The Arizona
State Historic Preservation Office has determined that at least 313 of the
336 sites with direct, indirect or potemtial impacts from dam operations
are significant cultural resources eligible ﬁor inclusion on the National
Register of Historic Places.

Based on the evaluated impacts affecting C:2:32, the site was recommended
for continual monitoring by the survey team. This recommendation prompted
the current use of a stationary camera at the site for documenting river-
related impacts due to dam operations. 1In addition to the monitoring
efforts at C:2:32, it is necessary to determine the site’s cultural
significance and thus its potential eligibility for the National Register
of Historic Places. The best means for determining the site’s eligibilicy
is to date the charcoal lens and to find out through testing whether or
not cultural materials are associated with the lens. Therefore, a testing
plan for C:2:32 is outlined below.

INTRODUCTION

Site AZ C:2:32 1is currently the only site we will be working on in
conjunction with Richard Hereford’s geologic and geomorphic studies. Our
work will involve taking datable charcoal and flood deposit samples to
supplement Hereford’s studies. We will also excavate one or two test
units to determine the horizontal extent of the charcoal lens exposed in
the site’s cutbank.

FIELD METHODS
Standard excavation procedures will be followed during the testing of AZ

C:2:32, including the use of the original site datum for determining
provenience.
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Cutbank Samples

1. A total of two radiocarbon samples will be collected in aluminum
foil.

2. No more than two macrobotanical samples from the flood
deposit/duff zone material will be collected in plastic bags.

Test Unit(s)

We will excavate a .50 x .50 m area approximately 5 m north of the
cutbank. This unit will be expanded to a 1 x 1 m unit if cultural
subsurface materials are found. If not, a second .50 x .50 m unit
will be excavated to the east or west of the first unit, and this
second unit will be expanded if necessary.

1. Up to two radiocarbon samples will be taken from each
discernable level if available.

2. A total of two float samples and one pollen sample will be
collected from each discernable level in the units and the
cutbank if good samples are located.

OBJECTIVES

A'

Determine absolute age of terrace deposits.
1. Are prehistoric cultural deposits and dates present?
2. Are _dates consistent with HBereford's predictions?

Determine the absence or presence of subsurface cultural materials;
determine the horizontal extent of the site.

SCHEDULE AND REPORTING

A.

Three to four days will be needed to complete the provenience
mapping, excavation of the one or two test units, and to obtain
datable samples.

Radiocarbon samples will be sent to Beta Analytic, Inc. with a 30-day
turn around period.

Botanical samples will be sent to Linda Scott Cummings at Paleo

.Research Laboratories.

A testing report will be completed after field work is finished and
sample results are received.
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SUBJECT: Stationary Camera Site Selection and Installation Trips
TO: Chris Kincaid and Jan Balsom
FROM: Lisa Leap and Lynn Neal

DATE: September 3, 1992

On May 27, 1992 Brian Cluer, Christopher Coder, Lisa Leap and Lynn Neal met at
the Lees Ferry boat ramp at 9:30 AM, launched the GCES boat and proceeded upriver
to inspect areas for time-lapse camera installation. Prior to the trip, Leap and
Neal chose 11 sites for inspection because they are located on or near the river
bank or near Type I or Type II arroyos. Brian Cluer also expressed interest in
placing a stationary camera on a beach site. As a result of the inspection, six
of the 12 sites were selected to be photographed by stationary cameras: the
beach area at river mile -6.5, C:2:32 (charcoal lens), C:2:l1l--Features 12
(Spencer Steamboat) and 14 (USGS Cableway), C:2:100 (charcoal lens), and €:2:12
(Dugway) .

On August 24, 1992 Brian Cluer, Karen Cluer, Lynn Neal and Lisa Leap met at the
Lees Ferry courtesy dock at 9:30 AM, launched the GCES boat and traveled to
C:2:32, the first camera station. We placed the first camera on the right bank
at river mile -9.8 across from the C:2:32 charccal lens, which is located in a
large cutbank. Brian Cluer showed Leap and Neal the maintenance procedures for
setting up the camera and the camera station, then Leap and Neal duplicated the
procedures at the following two camera stations. The second camera was placed
on the left bank, river mile -0.5 at C:2:11--Feature 6. This camera has in view
a large Type II arroyo, the charcoal lens at C:2:100, which is located in the
arroyo, and C:2:11, Features 12 and 14. The third camera is located on the left

—bank-at river mile +0.25, photographing two large washed out-aresas-of the Dugway. -

A fourth camera was to be placed on the beach area at river mile -6.5, right
bank. Although no archaeological sites are located in this area, Brian Cluer
believes that it is a good site to photograph beach migration. Unfortunately,
the tamarisks inhibited the camera’s view from all angles and a camera station
was not chosen. i '

The cameras have 36 exposure film that will be changed every 34 days. Our first
film change will be September 24, 1992. Beyond September 24 it is uncertain who
will continue replacing the film. After the film is processed it will be sent
to Brian Cluer for analysis.

We would like to thank Chris Coder, Karen Cluer and especially Brian Cluer for
their time and expertise.

Sincerely,

Lisa Leap and Lynn Neal
Glen Canyon NRA

P.0. Box 1507

Page, AZ 86040

(602) 645-8278



Table 1. Sites Inspected and Selected for Stationary Cameras.

Site - Type River Mile and Bank
C:3:10 Charcoal lens with lithics -14.6LB
C:2:77 Lithic scatter -11.3LB
C:2:75 Sparse lithic scatte; -11.1LB
*C:2:32 Charcoal lens | -09.8LB
C:2:35 Structure with artifacts -09.6LB
C:2:74 Shelter with lithics -08.5LB
T C:2:91 Charcoal lens with sherds -03.9LB
*C:2:11F.14 USGS Cableyay -00.5LB
*C:2:100 Charcoal lens with artifacts -00.5LB
*C:2:11F.12 Spencer Steamboat -00.1RB
*C:2:12 Dugway * +00.1LB
Beach Area -06.5RB

* = Sites selected for stationary cameras.
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2. POWER SWITCH AND BATTERY CHECK

To switch on, slide the power switch upward. The lens
cover apens, and the LCD indications appear. The
camera is now ready for setting and shooting. To switch
off, slide the power swilch upward again. Make sure to
switch it off when the camers is notishse.

Caution:

The lens cover automatically opens when the power
switch is tumed on, and cioses when the power swilch is
turned off. Never attempt 10 open the lens cover by hand.

®

After power is switched on, the lens extends slightly and
the lens cover opens. The camera is then ready o
shoot.

Notes:

© When the camera is isft unusad with the power on for
over 3 minutes, its power aulomatically switches ofl.

® if you have a DATE modal, do not remove the balteries
until they are exhausted, since thay are used by the
date function 10 keep constant track of time.

© Refer to page 41 for directions on batiery inserton.

[
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Step Zoom and Continuous Zoom
wmywmmmmww.mmmnm~
mumwwmtwmm&m
ss.m.as.mwswrﬁ-iummwmm
mmwm.nmmwam»
mawodmmmm~1mummm
lever. This is the Continuous Zoom function.

Note: '
oTomunmmm”anmmb
mmmmmi%m
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73 Slide the back cover reloase lever in the direction of
the arrow, as illustrated, to open the back cover.

73 Piace the filv cantridge in the film chamber, fitling its
fiat side on the top of the rewind shalt.




T Pull the film leader out far enough from the cartridge to Notes:

@ Make sure the flm perforations properly engage the
sprocket testh ).

© Make sure the film is property placed between the guide
rails J. —

© Make sure the fim is taul &5 BuSIated. Take up any
sisck in the film by pushing & back into the cartridge.

@ if the end of the film igader is extremely bent, straighten
it or cut off the bent portion.

reach the take-up spool . Align the film's tip with the
film leader end mark : ).

1 e = et
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I Ciose the back cover. The film automatically advances
to the first frame.

Q__lexp

S When “ | " appears in the exposure counter on the
LCD panel, the fiim automatically stops winding. I
* | " doss not appear on the LCD panel, the film is not
properly ioaded. Reload the film.

Notes:

& Even if no film is loaded, the molor operates for a
second or two after the back cover is closed.

© The exposure counter remains visiblie even when the
power is off.

A o
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It you shoot without positioning the autofocus frame ({ )
on the main subject of the picture as shown above, only

the background will be in focus. When the main subject of
your picture is off the autofocus frame in the center of the

E—_

[l First posision the autofocus frame () on the main

subject.

gnwummmmmm&-y.m
green larmp { AF ) glows, and focus and expasurs are

temporandy locked.




33 White continuing 10 press the shutier release button
halfway, re-aim the camera or recompose the picture,
then fully depress the shutier reiease bulion.

Notes:

@ You can cancet focus lock simply by taking your finger
off the shulter release button.

© When in the Consecutive Shoating mode, focus lock
cannot be used.

Hard-to-autofocus subjects
Lixommymwgmw&mwa‘s
autofocus system is highly precise, but it may not
focus as you wish on certain subjects. in such
cases. use the focus-lock fechnigue on a subject
munm“namuomwumm
distance from the lens. :
Subjects which are hard to autofocus include:

1. Black objects like hair, which don't reflect much
light (and therefore don't reflect infrared autolocus
beams).

zwmmw.mmmm

3. Flickering light Sources such as neon signs,
fluorescent lampa, TV images, sunfight coming
through trees, efc., and subjects illuminated by
these light sources. o

4. Glossy and refiective surfaces fike glass, mimors,
car bodies, etc.

S. me.MMi\m‘

- mmmmm.mm
etc., which have no distinct or consistent fom, or

e oo+

a subject in mist.
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13 After you have exposed the last frame of the roll, film
rewinds automaticaily. Then, the motor stops, and the
back cover open mark ( L ) flickers as shown to
indicate end of rewind.

Notes:

© The shutter will be released for a frame or two after the
mwammmmwm
last frame may not be deveiopad.

-mmnwmmm
numbers in reverse.

®

oAzumﬁnrdmmNMDN

rewound.

® The entire roll of fim including the film leader is always
rewound info the cartridge to avoid leakage of light onto
any part of the Sim.

s Ay b



Revrinding the film in mid-roll

If you wish to unioad the film before exposing all the
frames, push the auxiliary rewind bution with the
protrusion ) ( @24 ) (see page 3) of the strap's took; film
rewinding starts. VWhen rewind is compieted, the motor
stops, and the back cover open mark ( \.— | flickers,
indicating the cover may be safely opened.

Caution:

R e e e,



MACRO PICTURES

TAKING BETTER
PHOTOGRAPHS

ﬂmmlnﬁydmhmuﬂnm
‘want.

Note:

© When the autofocus frame ({ ) is off-center of the
picture area in macro photography, use the techniques
described in “Focus-Lock Shooting” on pages 16 and 17.

LJ

This is one of two modes used to take close-up pictures.
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Shooting Range: 0.75 m/2.5 ft ~ 1.35 4.4 ft ‘;éf
1 3 !.»1
" *"
S 4 #
@
(38 (OO0
; , \f
JMNMM(')bmmM Jmmeban~1.3smm
m."e"mmul.com.mmm ~ 4.4 1. Press the shutter release button halfway,
mmmcmtnmm.mu\we make sure the green lamp ( AF ) glows, then release
umg«nnucmmm( 4 ) the shutter.

1 the camera-to-subject distance is more
than 1.35 meters (4.4 1t), the Macro mode will
automatically shit 10 the 105 mm telephoto setting
e m“mwmhmw;"‘
mmmmmunmm”
mmmwwummnm
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HOW TO SELECT MODES

To select an exposure mode, press the yellow
mode button ).

Auto Flash-On Flash-Off

Bulb-Sync Bulb Compensation

B
flj[?

‘lgxlf

To select a drive mode, press the blue drive
button ).

ga S g

Press butions @) andior J in succession to set the

required modes.

To finely adjust the setiings of the Seif-Timer Shooting,

Bulb, Bulb-Sync, and interval Shooting modes, move the
zooming lever to the ket { 44 ) or right( § | whils

keeping the biack SETTING bution €) pressed. S
To reset the timer of the Self-Timer shooting, Bulb,
Bulb-Sync, or Interval Shooting mode once the timer is
activated, stide the power switch upward: the timer of
each mode is canceled, and the power will not be

switctedoft— — — -

®



e et

O*QB.H

In thig mode. the fiash does not fire, and a picture is taken
at shufter speads down (0 approx. 1/3 sec. Use this in
situations where flash photography is prohibited, such as
in theaters, Musaums, @ic., Or when you want 1o capture
the natueal-looking arbisnce of softer light.

Notes: :

@ When shooting in darkness, the fiash emission smak
(W17} wasns against underexposure. Press the shulter
release bution haltway; the flash emission mark ( X2 |
on the LOD panel flickers to recommend use of the
flash.

® When shooling in dicnly it places, the shulter speed gets
W‘MWMhmMnWw
shat, 5o use a tripod.



Uummmmywwnwmuumm
m.mwa&mbnmm
canbosdmwmnsmt.mdaﬁpodis

recommended.

Notes:
oTomuw-Tm&mmnwm
mummmmmmm

upward.

OWMNMNMMﬂMMh muwmm The shutter will be
mmmwmm . Mnmmmmmmpm

OWBWWMWM nmaummmam
fixed at the first shot. ,,mnmum

oFaamuzmumwnnmms
m.qumda«usmmmm

the preceding one by 2 sec.

-




i " — 12 hours
Adjustable time to eispes before shooting
storts:

0,1,2.3,4,56,7.89, 10, 20, 30, 40, and 50 minutes; 1.
2.3,4.5.6,.7.89 10, and 12 hours. (At & safting of 0
men., shots will De taken Deginning 3 sac. afer the shutwr
is reloased).

mmm

10, 20.20,40, an0 50 00¢C: 1.2.3,4.5.6,7.8.9,10. 20,

90, 40, and 50 minunes; 1,2,3.4,5,6,7.8,9.10. 12and -

24 hours. - .
Nontber of photos 10 be taler:

0 % 36 frames. When the indication is ot O rame, shaoting
continues 10 the end of the fiim.

Osse=
3 3
~~ ——
I/ 8.\\ { fl

Method for setting interval shooting

adjustrents:

ummmmnmmmmw
five zooming lever 1o U lek { 388 Jorrigt( & )
while depressing the biack SETTING bution untl he
desired me appears on the LCD panel.

) 3 To set the shooting interval, push the zooming iever

the ek [ 44 ) or right{ § | while depressing e
pinck SETTING bulion again until the desived time
appears on the LCD panel.

Py s TR L R R
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T To set the number of photos to be taken, push the
Zooming lever to the left ( §44 ) or right( § ) while
depressing the black SETTING button dnce again. (if O
is selected, shooting continues to the end of the film.)
Release the button. interval shooting adjustments will
be complete.

Note:

® Every time the black SETTING bution is pressed, the
numeric indication-on ike LCD panel switches in the
following order: The time to elapse before shooting
starts, the shooting interval, and the number of photos 1o
be taken.
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Starting interval shooting

After the shutter release bution is preesed, interval
shoating starts. Focusing is fixed ai the first exposwre.
The seif-timer lamp fiashes 3 sec. before the shubter is
released. The interval mark { INY ) on the LCD panet
flickers while this mode is in operation.

Notes:

* Uge & Iripod for interval shooting.

® The green (AF jandred { § ) lemps 1o the side of the
viewfinder wil light up momantaniy anly when interval
Shooting is 1 begin.

-Tomwmmmmmmw

® The minimum shooting interval time varies
according to the Exposure mods 10 be used as
foliows;

{A)Auto or Flash ON: 20sec.

{B)Flash OFF or Backlight compensation: 10sec.
(C)Buib: Shutter speed + Bsec.

{D)Buib~-Sync: Shutter speed + 15sec.

& When combining theas modes with Bulb or Bulb-Sync,
press the black SETTING tulion 10 set.the Buld Timer.
mnmmm preas the black SETTING lton
again,

®

© if you run out of fim belore the preset number of
expomires hava been taken, intsrval shooting will end:

® Once all interval shooting adiustments have been set,
ey will be fiwid in mamory umil the Sim is replaced.
Ta siart interval shaoting anew, set each setting agein.

© Whan repiscement fim is loadedt in the comers, irderval
shopting revens & the following detault vaiues:
Tiers skapant buioes shooling shvts — 0 min (achuslly
aporon. 3 sec.) shooting inteevel — 1 min; number of
pichras — G {ahoots 13 the end of the fim).

© if fim iy not ioaded while e intorval shooting mark is
actvtnd. a0ct 8 raatber of SXPOBLIES it 96810 0, he
Caemarn goes theough the aotions of taking five shots,
before sioppiryg  the shuther ralesss Iution is pressed.

—]
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DATE MODEL

if you purchased the DATE model, reed this
section.

The DATE model records dates up 1o the year 2019
on pictures.




Setting data )

y

m:,;, .

Switching the mode

Each me you prees the MODE bution ) with your -
Mnmmwuwmmm
SUCCRSEION &S SHows in the chaet. SKop pressing he
Dution when the desiredt Sats MOSE SPEEATS O the Usie
[

-

Notes:

« "M on the deee indicator ingicaes “Nomh'.

o Use the stap ool 's pin-shupad prowusion | e )
(se@ page 3) 1o proas B SELECT J wnd AQIUST
3 tuions. i

@ '

e’ CEADS OO SEBE WAl DR iprinted. it <

Correcting the dsta

1. Each e you press the SELECT bution ), a differant
mammn«bmmﬁm
the SELECT bution ) unit you reach the Rickering
digitis) which you wish 1 ctange. The digiis) wit cychs
in the foliowing ordir 25 You peuss the SELECT bution
Py )
Date: Your — Month — Day
Tire: Hour — Minute ~ : ” {Second)

specifed category chostn. Digis increase by one sach
e you press e ADNIST tutions €. ¥ you hold down

the bution, the digh will sdvance continucusly e S0

or Hhree SECONS.

3. After the adisimani is 1aede, press the SELECT tuon
. The bar ek { = } sppears on the date indiceor,
indicating thal daa imprising choioes are possibie.
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Notes:

@ When the fickering data on the dels indicalor is being
corecied, it cannot be imprimed even if the shlior is
released.

© Date and time are indicaind as follows:

Year = 87 ~ 19 {1687 — 2019}
Monih = 1 ~ 12

Qay =1~ 31

Hour =0~ 23
Minte = 00 ~ 59

® The flickering ~ :~ aliows pracise fine-uning of the
intemai clock 1o e beginning of 8 spacied minute.
To do g0, press the “SELECT buwen Jurid *: " wi
ficker. And press the ADJUST buston - in eync with
2 ime-gignel.

Date imprinting:

The (Yesr-Morth-Day} or (Day-Hour-Minute) data is

recorded on fim as in the pickas on page 37. The dats on

the dale indicatr is imprinted on such frame you exposs.

Notex:

* it the comar of the picture has & white or yeliow chject,
the imgrinted data wil be dilfloult 10 500. When
composing, iy 18 avoid a brightly colored subject in
that come.

© “Year-Month-Day” and “Day-Hour-Mirute™ cannot
both be imprinted at the same me.

® As you 90850 %8 siulter, the ber mark | == | on the
dale indicaor Sickees for & few seconds, indicating ihe
dets has been impricted.

mummﬂﬁim.wu

. The data imprivting section is powered by the

baerias in the camers's mein unit. When the batyries
are replaced, 9 date and Sme muy changs. 50, sher
replacing 1he Salenes, make Sure 5 conlien the dete snd
tinve betore use.

© Refer 1o page 38 for data comrection.
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Whaen the batteries are nearly axhausied, the batery mark
( { ) appours on the LCD panel to wam you. Repiace the
Dateries as soon as poasible. When " starte
flickering, no operations can be performed.

®

Precautions on batteries

® Battery periormance may temporarily decrease in iow
temperatures, but it will recover in normal temperature.

® Kesp spare baneries on hand for canvenience when
Shoating OUIDOOTS O traveding.

© When the camera is in & bag, make sure the power
swilch is off. Otherwise, batery power may be wasied
mmmmmammmm

© When the batieries are incorrectly instalied, * £ " wil
ficker on the LCD pane! a3 & waming. insent the
batteries correcty.

Sattery ide (using 24-axposure film rolis):
50% of shooting smploys flash

{The CR-123A betiaries were used basec on our own test
drastically depending on either ussge of Auto~Focus,

 Power Zoom and Flash and extemal conditions such as

temparaturs and freshnees. )

Caution:

Replace att batteries at the same time. Do not mix
ba'iary brandds, types or okd battery with new one. it
may Cause axplosion or overhesting.

P
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® At a high temperature of approx. 60°C, the LCD pane! may biscken.
it returns 10 normal when normal temperature is restored. ,

® At lower temperatures, the response speed of the LCD panet may
be slower.
This is an LCD characteristic. not a defect.

LCD PANEL a1 indications will not actusily appesr simultanecusly as shown.

D Fiash-On mode

€ Backlight Compensation mode

P Super Macro mode

© Macro mode

© Bulb mode

© Seli-Timer Shooting mode

@ Zoom lens

@ Consecutive Shooting mode

@ Interval Shooting starting time setting

© Minute

@ Second

@ Hour

@ Milimeter (focal length)

@ Interval Shooting mode
Bulb-Sync mode
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D AF (green) lamp

3 Flash (red) lamp

3 WMade {yeliow) bution

D SETTING (biack] button




CAMERA OPERATION AND LOCATIONS
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CHECKLIST FOR TERRESTRIAL CAMERA OPERATION

Clean box lens if needed. Remember, it is plastic, so use only soft cloth
with fluid. :

Fill out log books, : -and master log.

Photograph camera log book with 1st photo on new roll. Use macro setting
and get as close as camera will focus. Focus is set by depressing shutter
button half way, green light flashes if too close, or is steady when focus
distance is within range. Shutter release button must released and
depressed half way each time you adjust distance from camera to log book.
If there are photos left on the roll in the camera, turn intervalometer off by
turning power off, then back on, then take panorama of river conditions
from upstream to downstream, use remaining photograhs so that you don’t
have to remove camera from base for manual rewinding. .

Setting camera:

set lens length, most 38mm, but some are unique 50, 60, & 70mm. ,
If lens length is not 38mm, it is written on box lid and in log book.

turn flash off

e

set intervalometer

i) time before starting, depends on when you service camera, set
to start camera at estimated low river stage.

i) time between photos, always 24 hours, last option

iii) number of photos, default is 0. O takes whole roll then shuts
camera off,

aim camera at sand bar, or further away, and depress shutter release
button fully to start timer and lock lens focus. INT sign will begin
flashing, indicating that timer is counting down to first photo.

replace camera in box, carefully aligning camera base on positioning
blocks so that images are identically registered from roll to roll.

the rest is obvious, but please cover box with rocks to shield from
direct sunlight, and camoflage camera.

Others reminders: the top LCD panel will tell you if batteries are low; check
databack to see that the date is correct; if you get stuck, shut off power and try
. again, or read operators manual!l
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CAMERA LOCATIONS

C:2:32 (-9.8RB)
PHOTO 92-40:10

C:2:12 (+0.25LB)
PHOTO 92-40:7

C:2:100 (~0.5LB)
'PHOTO 92-40:8




o _ :

recomn
- upriver use. A list is provide

iznd or

L ﬂu TERRESTRT. -

CAMERA wonj%
AND RIVER M

. .\ \ 72
(

G807 \ A
~.\ -

4{02T,

¥ b N s
TS <458 T r -
i asdT o S
./ A TSN s

~ -1 )ul/ - “ \ -
G e ot TN |

C:2:100,
C:2:11, F.12 & 14
(-0.5)

P

e
b

¥ 4T

. S . \
4433TVY4437T |

BT
4437 .

LG LyT e

LCRIT,

e
rl, \\

£=3

#5958 7




LAREEE

SUBJECT: Trip Report for Archaeological Monitoring of 15 Selected Sites
TO: Chris Kincaid and Jan Balsom
FROM:  Lynn Neal and Lisa Leap

DATE: September 5, 1992

During various dates between June 25, 1992 and August 24, 1992, Lynn Neal and
Lisa Leap completed archaeological monitoring at 15 sites along the Colorado
River corridor from Glen Canyon Dam to above the Paria Riffle. Laura Millett
assisted in the field on June 29, 1992, and Ariel Leonard assisted August 22,
1992. Twelve of these sites were randomly selected for monitoring under the
Grand Canyon cultural monitoring program. C:2:32 was chosen for monitoring
because of dam-related direct impacts to the site; it was also selected as a
stationary camera location. C:2:38 was monitored due to the high level of
visitation, and three features at C:2:11 (Lees Perry Historic District) were
monitored and/or photographed because they are in the view of a stationary
camera.

Fourteen sites and one feature (C:2:11, F.1l4) were monitored (using the GRCA
monitoring form) and photographed in seven field days. In addition to the GRCA
monitoring form, GLCA's monitoring forms 9 and 11 were completed for C:2:38.
Photographs were also taken at C:2:11, Features 5 and 6. The work schedule
varied due to raft availability, travel time and mechanical difficulties.

- - oy
Generally, sites are in the same condition with little or mo changes occurring
since they were last monitored in 1991. Exceptions to this include: (1) evident,
continued arroyo and/or gully cutting at C:2:75, C:2:72, C:2:12, C:2:100 and
C:2:106; and (2) new abrasive graffiti at C:2:38 ("HELEN"). -

A shin-high, crescéent-shaped sandstone wall was built around the C:2:38
petroglyph panel this summer by Glen Canyon natural and cultural resources
personnel and valuable assistance from several ARA river guides. This wall and
native vegetation planted between the panel and the wall should help to direct
visitor (and ARA guide) traffic away from the panel. The trail leading from the
river to the site was lined with sandstone to further direct traffic to the
panel,

Sincerely,

Lynn Neal and Lisa Leap
Glen Canyon NRA

P.0. Box 1507

Page, AZ 86040

(602) 645-8278



Table 1. Archaeological Sites and Features Monitored from 6-25-92 to 8-24-92.

River Mile
Date Site Type and Bank Condition
6-25-92 C:2:75 Sparse lithic scatter -11.1LB Active Erosion
6-26-92 C:2:38 Rock art -09.9LB Incipient Erosion
C:2:32 Charcoal lens -06.8LB Active Erosion
6-29-92 C:2:74 Shelter with lithics  -08.5LB Stable
7-01-92 C:2:82 Shelter with artifact -02.6LB Incipient Erosion
scatter
8-19-~92 C:2:95 Shelter with artifact +00.1RB Incipient Erosion
scatter T
C:2:72 Prehistoric and hist. -00,1LB~ Active Erosion
artifact scatter :
8-20-92 C:2:57 Historic homestead -00.1LB Incipient Erosion
C:2:12 Dugway +00.1LB Active Erosion
8.21-92 ¥C:2:100 Charcoal lens and -00.5LB Active Brogion
artifacts
C:2:11F.14 USGS Cablewsy -00.S5LB Incipient Erosion
C:2:11F.6 Walls on Cable -00.5LB Stable
Crossing Hill
C:2:11F.5 Historic inscriptions -00.5LB Stable
8-22-92 C:2:41 Prehistoric structure -01.3LB Stable
and artifacts
C:2:106 Artifact scatter and ~-02.2LB Incipient Erosion
roasting feature
8~23-92 C:2:80 Lithic scatter with ~-03.1RB Stab;e
sherd
8-24-92 C:2:53 Artifact scatter +00.2RB Stable
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Archaeological Site Monitoring Form

18.

Management Information

1. Site Number AZ __:_ :

2. Recorders 3.Date __-__ -

4. USGS quad map , 5.Use Area

6. Date site first recorded ___ - -

7. List number of previous monitoring efforts

8. UTM location (Zone 12) : North __ East

9. General location description

10. Does this site have any visible structures? 0 = no, 1 = yes

11. River mile M&-H&Ram!aw

12. Is this siuloatedinoronmdm(paﬂ%armmmﬁuﬁdmw
0=no, 1 =yes . If yes, describe the setting specifically :

13. M/mmmmmwmmmmwwmmw
of site area: distance ____ meters direction _____ degrees height m/Fr

u. m/&mmmwmwmm»mmmm
distarce ______ meters direction degrees height _____ m/sr slope _____ degrees

. Environmental Situation

15. Primary physiographic setting (circle one): 1. riverside beach/dunes 2. alluvial terrace
3. talus slope 4. base of cliff 5. bedrock ledges 6. non-riverside dunes 7. other

16. Degree of shelter (circle one): 1. open 2. overhang/cave 3.combination (part sheltered/part open)

17. Soil type (circle one): 1.alluvium/aeolian 2. colluvium (talus) 3.residual 4. bedrock 5. other

Dominant soil texture: 0. not sandy or gravelly 1. gravelly 2. sandy 3. gravelly and sandy

Natural Impacts (use the following scores: 0 = none, 1 = minor (<10% of site area affected), 2 = moderate

19.
20.
21.

(>10% but less than 50% of site area affected), 3 = extensive (>50% of site area affected)

Evidence of surficial sheet washing? —_—
Evidence of gullying (cuts 10-100 cm deep?) —_—
Active arroyo cutting (cuts >100 cm deep?) _—



22. Evidence of other erosion?
(a) wind deflation
(b) bank slumpage
(c) dune migration
(d) other
23. Evidence of animal-caused erosion?
(a) general trampling
(b) trailing through site
(c) burrowing
(d) other

T

Total Natural Impacts

24. (First method: if score for items 19, 20, 21, 22, or 23 is greater than zero, item
number equals 1. Sum total—maximum total equals 5.) First method total

25. (Second method: sum actual scares for all iteme. Maxdmumn score for iterns 19-23 equals
Y each; maximum score for items 22 and 23 equals 9 esch; mandmum possible for all
items combined is 27.) Secend method total ar———

26. Characterize the stability of the site: 0 = stable (no active erosion), 1 = incipient

erosion, 2 = active erosion SR

. 5.}

27. mwdﬂnmmwshwhmmmw O=no,leyes _____

(circle any thet apply) wmmmmmmw wmmn/

28. If arroyos or gullies are present, do they drain all the way @ the river? O=no, 1 = yes ———e

Explain/describe above rivervreiated impacts in more detadl (is entire site affected or just certain arens?
Are impacts incipient or well developed?) v

Cormuments (any new features or structures exposed by erosion? Changes in types or degree of evosion occur-
ring? Imminent threats? What 10 look at on next visit, etc.)

Human Impact Evaluation

29. Collection piles: 0 = none, 1 = one pile, 2 = >1 pile.
If more than one pile, list total number

30. Trails: 0 = no distinct trails, 2 = 1-2 distinct trails, 4 = >2 distinct trails
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31. Trails eroded >5 cm below ground level? 0 = no, 1 = yes
List number of trails eroded below ground level
(show all distinct trails on site map)

32. Evidence of on-site camping? 0 = none, 2 = minimal (1 of below), 4 = considerable (two or
more of below). What kinds of evidence are present?

(a) fire scars No » Yes ,

(b) rearrangement/clearing rocks No Yes -
(c) recent trash No Yes

(d) concentrated soil compaction No Yes

{e) other No ______  Yes ____
Does this evidence appear to berecent (<5yearsold?) No ____ = Yes ___
Did evidence appear since last visit? No . Yes ____

— 33. Evidence of deliberate vandalism? 0 = none, 1 = surficial disturbance only (ie. graffith), _
2 = slight subsurface disturbance (< 1 m? excavated) or portable items removed (pots,
metates, etc.), 3 = substantial subsurface disturbance (> 1 o excavated).
Does this evidence appesr to be recent (< 5 years 0ld?) No
Did evidence appear since last visit? No

Yes
Yes

34. mmmwmmmmmmma-mumm
- Totsl Human ImpactRatlng ____——

35. Human impact condition class (see rating system below) ceeoeromm—
Condition Class 1: no humanimpacts  (total rating = 0)
Condition Class 2: minimmal impacts (total rating 1-3)
Condition Class 3: moderste impacts  (tota! rating 4-6)
Condition Class 4: high impacts (total rating 7-9)
Condition Class 5: very high impacts  (rating 10-12)
Condition Class 6: extreme impacts (rating 13-15)

Describe changes/new human impacts since last visit

?

River-related Human Impacts

36. How dose is the nearest regularly used river camp to this site? 1 = >1 km; 2 = <1 km but >500 m;
3= <500mbut>100m, 4= <100m

37. Are any of the human impacts clearly related to river/dam operations? 0 = no, 1 = yes

If yes, which ones/how? (circle any that apply) (a) development of new trails to avoid highwater;
(b) availability of new beaches in proximity to site; (c) other

38. Any human impacts directly related to recent recording/monitoring activities? 0 = no, 1 = yes

If yes, which ones/how? (circle any that apply) (a) development of new trails/trampling;
‘ (b) increased visitation due to new public awareness of site location; (c) removal of artifacts;
(d) other
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Management Assessment and Recommendations

39. What types of impacts threaten this site? In other words, what should future monitors be looking out
for? Rank each threat according to the criteria listed below:

0 = not a threat now or in the foreseeable future
1 = possible threat 5 years or more from now
2 = possible threat within the next 14 years
3 = definite long-term threat (will likely oecur after 5 or more years)
4 = definite imminent threat (will occur within 14 years)
5 = actively occurring at the present time
(a) bank failures from excessive government regu;
(b) development of new gullies and/or headward migration of arroyos due to river/dam
related base level lowering
(c) bank failures from non-river-related processes
(d) deepening/widening of arroyos from non-river natural processes (i.e., side canyon flooding)
(e) exposure/destabilization of festures due to a, b, ¢, d '
(f) exposure/destabilization of features due to weathering
(g) exposure/destabilization of features due to visitation
(h) burial or exposure of features due to dune migration ’
(i) impacts from human visitation
(j) other

[T

Recommended actions: 0 = never/not necessary or applicsbie; 1 = eventually (>3 years from now);
2 = 300n (within 1-3 years); 3 = immediately (within 1 yesr/less if possible)

Monitor erasion with stationary cameras

Retrail or define existing trails

Install check dams :

Plant vegatation t0 stabilize site surface

Stabilize banks with rock amour or similar technique
Stabilize structures

Surface collect entire site

Map as a form of data recovery (excavation not warranted)
Full data recovery (excavation)

Close site to all public visitation

Develop for public interpretation

Stop monitoring site

Justify your recommendations

T

What is the monitoring priority rank of this site? (see page 5)
Has this value changed from previous visit? Explain




I
. Monitoring Priority Scares

Circle one value within each category:

1 Stable—no exposed fragile features such as rock art, standing masonry, middens, etc
2 Moderately stable—fragile features present but not deteriorating (protected by overhang, etc.)
3 Moderately unstable—fragile features present with definite potential for deterioration
4 Unstable—fragile features exposed and deteriorating
Protected—located more than 1 km from road/trail /camp or difficult access (technical climbing)

2 Moderately protected—Ilocated 1 1o 1/2 km from road/trail/camp with moderate to difficult
acoess (exposure)

3 Moderately unprotected—Ilocated 1 to 1/2 km from road/trail/camp with easy access, or 500-100 m
‘with moderately difficult access (exposure but no technical dimbing)

4 Unprotected—located less than 100 m from road/trail /camp with easy access
Low profile—site difficult to recognize, few or no artifacts, subtie features

2 Moderately low profile—site not readily apperent, sparse scattered artifacts, foatures not obvious
MWWUWW%MM,MW

W N e

4 m@pmmmammaumam lots of artifacts, well-defined
features

1 None—natural impact score (Method 1) equals 0

2 Slight—natural impact score equals 1 S R

3 Moderate—natural impact score equals 2-3

4 High—natural impact score > 4
Human Impacts/Visitation
None—human impact condition class equals 1 (no impact)
Slight—human impact condition class equals 2 (minimal)
Moderate—human impact condition class equals 3
High—human impect condition class equals 4 or more

= W NN =

Total
Rank Score

20-17 Sites with these scores require monitoring biannually or quarterly; high priority

16-13 Sites with these scores require at least annual monitoring; sccond-highest priority
12-9 Sites with these scores require a longer monitoring cycle, perhaps every 2 to 3 years
8-5 Sites with these scores should be monitored every 3-5 years; lowest priority

R R N N BN D B B =
B W N e



. Archaeological Site Monitoring Form.
Management Information

1. Site Number AZ 2 : 2 : O

2. Recorders __ £ <&f” [ < N 3.Date _f o2 -2
4. USGSquadmap _L£es FrREYy  /S7¢ 5. Use Ares__4//4]

6. Date site first recorded T - /5. 7/
7
8
9

List number of previous monitoring efforts /
UTM location (Zone 12) Yo 27720 North _ 9450 740 East
General location description s#& £/7¢ s .

2,

(o & -

}&{

FE LT AT

- g
I i

5

LR LML 26 FT ABYE THE Q0040 ¢FS 4EVEY,
10. Does this site have any visible structures? O=no, I=yes &

11, Rivermile___=% / __ Bank (L = left, R = right, B = both) Vat

12. Is this site located in or on modem (post-1850) or prehistoric Colorado River fluvial deposits?
O=no,1=yes__(D . If yes, describe the setting specifically .4(4

ofaigam:dmmmﬂuu mu.?&_m height 26 m(7r)

14. Distance/direction from and height above current high water to emntral site datum point
distance /67 meters direction /0 degress height 226 _ m/€7) siope _od _ degrees
Environmental Situation ‘

15. Primary physiographic setting (circle one): 1. riverside beach/dunes 2. alluvial terrace
3. talus slope 4. base of clif{/ 5. hedrock ledges 6. non-riverside dunes 7. other

16. Degree of shelter (circie one)( ] dpen 2. overhang/cave 3.combination (part sheitered/part open)
17. Soil type (circle one)y 1)alluvium/aeclian 2. colluvium (talus) 3.residual 4. bedrock 5. other
18. Domunant soil texture: 0. not sandy or gravelly 1. gravelly @andy 3. gravelly and sandy
Natural Impacts (use the following scores: 0 = none, 1 = minor (<10% of site area affected), 2 = moderate
(>10% but less than 50% of site area affected), 3 = extensive (>50% of site area affected)

19. Evidence of surficial sheet washing? _L.
20. Evidence of gullying (cuts 10-100 cm deep?) =
21. Active arroyo cutting (cuts >100 an deep?) QO




22. Evidence of other erosion? : /
(a) wind deflation
(b) bank slumpage
(c) dune migration
(d) other —
23. Evidence of animal-caused erosion?

(a) general trampling
(b) trailing through site
(c) burrowing

(d) other

bbb BbE

Total Natural Impacts

24. (First method: if score for items 19, 20, 21, 22, or 23 is greater than zero, item I
number equals 1. Sum total—maximum total equals 5.) First method total —

25. (Second method: sum actual scores for ail items. Maximum score for items 19-23 equals
4 each; maximum score for items 22 and 23 equals 9 escl maximum possible forall ;:
itemns combined is 27.) Secomsd muthod total -

26. Characterize the stability of the site: 0 » stable (n0 active erosion), 1 = incipient
erosion, 2 = active erosion ____L_____

P

27. Do any of the above impacts sppear 1 be reluted to siver/dam operstions? 0 wno, 1eyes (2

(drdeanythulpply) wmmwywwmw mmm;”
m Wm mm wum
mwmd;‘

28. ummwmmwwmaummumy Omno,isyes __ (9

Explain/describe above river-celsted isfipacts in detail (is entire site affected or just certain areas?
Are impacts incipient or well developed?)

Comments (any new festures or structures exposed by erosion? Changes in types or degree of erosion occur-
ring? Imminent threats? What to look at on next visit, etc.)

£ A : ' - ?e
. ,ﬂﬂl% : . i{ , 2 T - :
Human Impact Evaluation
29. Collection piles: 0 = none, 1 = one pile, 2 = >1 pile. 0

If more than one pile, list total number

30. Trails: 0 = no distinct trails, 2 = 1-2 distinct trails, 4 = >2 distinct trails ‘ Q



L

31.

32.

~ 33,

Trails eroded >5 an below grourd level? 0 = no, 1 = yes Q.
List number of trails eroded below ground level
(show all distinct trails on site map)

Evidence of on-site camping? 0 = none, 2 = minimal (1 of below), 4 = considerable (two or Q
more of below). What kinds of evidence are present?

(a) fire scars No v Yes

b mmngemnt/c}eaﬁng rocks ) No .. Yes _ |
(c) recent trash No __ o  Yes — |
(d) concentrated soil compaction No _/  Yes __

(e) other | No o/ Yes

Does this evidence appear to be recent (< Syaarsold?) No _ o = Yes _____

Did evidence appear since last visit? No il YO58 o

Evidence of deliberate vandalism? 0 = none, 1 = surficial disturbance only (Le. graffit), ____ 2
2 = slight subsurface disturbance (< 1 m? excavated) or portable items removed (pots,

metates, etc.), 3 = substantial subsurface disturbance (> 1 2 excavated).

Does this evidence appear to be recent (< § yeurs old?) No _ 7 Yo oo

Did evidence appesr since last visit? No Yes ..

wmmmmmmm&g(mmmnamum ...,...,QM
rwmmm L >
Condiﬁmﬂui* nmm (total rating = 0)
Condition Class 2:  minimal impacts (total rating 1-3)
Condition Class 3: swderaie impacts  (iotal rating 46)

\l

Condition Class 4: high impacts {(total rating 7-9)
Condition Class 5: very high impacts (nmw-m
Condition Class 6: extreme impacts (rating 13-13)

Mwmmmmm\m _W

River-related Human Impacis

36. How close is the nearest regularly used river camp to this site? 1 = >1 kam; 2 = <1 jan but >500 m;
3=<500mbut>100m, 4 = <100m ---L--—

37. Are any of the human impacts clearly related 0 river/dam operations? 0= no, 1»yes __ (O
If yes, which ones/how? (circie any that apply) (2) development of trails to avoid highwater;
(b) availability of new beaches in proximity to site; (c) other _‘%" A

38. Anyhumanhnpacud&eeﬂyﬁa&edbmtm&ng/mmtmmgmwﬁum-m,la-y&s.__Q_

If yes, which ones/how? (circle any that apply) (a) development of new trails/trampling;
(b) increased visitation-due to new public awareness of site iocation; (c) removal of artifacts;
(d) other




N -
®
F

Management Assessment and Recommendations

39. What types of impacts threaten this site? In other words, what should future monitors be looking out
l for? Rank each threat according to the criteria listed below:
0 = not a threat now or in the foreseesble future
1 = possible threat 5 years or more from now
l 2 = possible threat within the next 14 years
3-deﬁmtelong-wmﬂwm(wﬂ1hkdymaﬁu5mmywa)
4 = definite imminent threat (will occut within 14 years)
I 5 = actively occurring at the present time
(a) bankfadum&ommmvegwmmtnguhm L
(b) devdopamdmwmandlwhudmw«mdmwm/dm ' -
l related base leve! | e
(c) bank failures from non-river-related processes -
(d) dnpmng/ﬁmdamyummmulm(mudemmw e
I (e) exposure/destabilization of features due t0 a, b, ¢, d e
(f) exposure/destabilization of features due to —
(g eazpowre/dmwmﬁonoﬁumdnebvm 2
(h) burial or exposure of festures due to dune migration e
I (i) impacts from human visitation | i
(j) other S—
l Recomunended actions: 0 = never/not necessary or Mlamy(ﬁmﬁnmmr
2:mn(mﬂﬁnl-3yau¥3-mmdy(m1ymf~§mﬂb) -
l‘ mmmmwmm o
Monitor erosion with stationary cameras S S
Retrail or define existing trails S - B
Obliterate trails > SR~ N
Install check dams S - S
Plant vegetation to stabilize site surface SR - N
Stabilise banks with rock amour or similar technique —
Stabilize structures —e
Surface collect entire site —
Map as a form of data recovery (excavationnot warranted) ___ /7
Full data recovery (excavation) —_—
Close site to all public visitation —_—
Devdopiotpubﬂcinupnhﬂon —_
Stop monitoring site —_— |
Justify your recommendations 1722 gy JoL/iM6  gakl IE ARTICHCTE NHVE Ziéw }
WMMP Hers BEE4 CKERNED My THE FepiE
244, AP BNL CoalYiBul s TERING N & |

YEMAL)Y BASIS,
What is the monitoring priority rank of this site? (see page 5) .

Has this value changed from previous visit? Explain 7475 i3 7”& serr T/mE rwe-
SI178 HEBS BEGN [MOMITORED UsidE & PRIORITY LRNK SICTEM.




l‘ ' Monitoring Priority Scores
Circle one value within each category:
Stabilit
@ Stable—no exposed fragile features such as rock art, standing masonry, middens, ctc. ~
2 Moderately stable—fragile features present but not deteriorating (protected by overhang, etc.)
3 Moderately unstable—fragile features present with definite potential for deterioration
4 Unstable—fragile features exposed and deteriorating
: ibili
1__ Protected—located more than 1 km from road/ trail/camp or difficult access (technical climbing)

Moderately protected—located 1 to 1/2 km from road/ trail/camp with moderate to difficult
access (exposure) '

3 Moderately unprotected—Ilocated 1 to 1/2 km from road/trail / camp with easy access, or 500-100 m
with moderately difficult access (exposure but no technical climbing)

4 Unpm&bd—%amdhcdunlﬂﬂmhommﬁ/ma/mw&hmym
Visibili :
1_ Low profile—site difficult to recognize, few or no artifacts, subtle features
Moderately low profile—site not readily apparent, sparse scattered artifacts, features not obvious
o - 3 Momuywm—mnwmmmmmty,mmm
‘ artifacts, features obvious

4 H@mﬁH&&hwt,amm:mm:Ma,muuﬂm. well-defined
features

1 None—natural impact score (Method 1) equals 0
2 Slight—natural impact score equals 1
(3 Modersie—natural impact score equals 2-3
4 High—nstural impact score > 4
Human Impacts/Visitation
(1) None—human impact condition dass equals 1 (no impact)
2 Slight—human impact condition class equais 2 (minimal)
3 Moderate—human impact condition class equals 3
4 High—human impact condition class equals 4 or more
Total
Bank Score
1 20-17 Sites with these scores require monitoring biannually or quarterly; high priority
16-13 Sites with these scores require at least annual monitoring; sccond-highest priority

2
. @ Sites with these scores require a longer monitoring cycle, perhaps every 2 to 3 years
’ 4 8-5 Sites with these scores should be monitored every 3-5 years; lowest priority
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SUBJECT: Trip Report for Surface and Underwater Archaeological Monitoring of the
Charles H. Spencer Steamboat

TO: Chris Kincaid and Jan Balsom
FROM: Lynn Neal and Lisa Leap
DATE: October 9, 1992

On September 10, 1992 Lisa Leap and Lynn Neal drove to Lee’s Ferry to meet Ron
Martin and Rhonda Brooks, Wahweap Maintenance personnel, at 8:00 am to dive the
Spencer Steamboat.  Neal took new and comparative photographs of the steamboat,
bow to stern, from the Lee’s Ferry interpretive trail while Leap waited for
Brooks and Martin. They arrived at 9:15 am accompanied by Roe Barney, Wahweap
Maintenance, and Ken Hawkins, Lee’s Ferry Maintenance and boat operator for the
dive. We launched the Lee's Ferry boat around 9:30 am, and the divers prepared
for the dive; Leap took photographs of the dive preparation.

Lynn Neal and Rhonda Brooks were the divers, and they got into the water at 10:07
am. They shot two rolls of 35 mm color film (one 36 exp., one 24 exp.), but it
was not possible to keep a photo log due to the rising water level,-current and
time constraints based on the cold water temperature. (For best possible
results, the photo logs were completed in the office soon after film
development.) The underwater photographs were taken semi-systematically by first
taking panoramic shots from stern to bow on the starboard side of the steamboat
with the general view to port. Features such as the overhanging guard and
features on the deck above were photographed because of their exposure. A second
panoramic sweep was done from stern to bow starting at the paddle wheel stemrn
guard and continuing to the boiler, concentrating on the deck with views to stern
and starboard. The second roll of film includes photos of the firebox. The
remaining roll shots were used to photograph the divers and wreckage detached
from the boat and scattered on the river bottom below the starboard side. Moving
bow to stern, these scattered pieces represented a few pipes and planks.

Generally, the steamboat is in good condition when compared to 1986 photographs,
maps and notes, despite the continued active ercsion of wet-dry cycling caused
by the fluctuating water levels. Particularly, the often exposed boiler, firebox
and bow posts show minor signs of further deterioration. The curremt condition
of these features does not mean, however, that they are stable since they are
being impacted by wet-dry cycling. »

Few major changes were noted that were not discussed in the 1987 Submerged

Cultural Resources Unit report (Carrell 1987'. The main difference was the
abundance of green algae (Cladophora) growing on the boat’s deck and deck

features, including the tow bitt, bow, pitman and pitman jaws. (The cylinder
timber and crank were not visible due to siltation and algal cover.) This
difference in quantity was visible in both shore and underwater photographs.
Accompanying the increased algal growth is more deposition of silt, most
noticeably on the port side and stern end of the vessel. This was determined by
comparison with 1989 surface photographs. Additionally, one long, narrow piece
of wood, most likely a deck beam, is disarticulated and lying diagonally across
the port side of the boat aft of the northernmost paddle wheel hub. The beam was
not detached in the 1989 photographs.

As stated in the 1987 report, at low water levels (below approx. 10, 000 cfs) the
boiler and a portion of the bow are exposed and are impacted by both wind-driven
waves and boat wake wash. The lapping of waves also results in erosion of the
bank, the deterioration of algae, and movement of sand and silt over the
steamboat, all of which have stabilized the current preservation of it. Wet-dry
cycling has been documented to be one of the most severe impacts to cultural
remains in riverine environments (Lenihan et al. 1981, referenced in Carrell
1987). The lower water levels furthermore invite more human activity at the
site, which is documented in Carrell 1987 and in more recent 1989 photographs.
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Finally, the increased current of high water flows above the current high f@ow
(20,000 cfs) could result in the removal of silt from the boat’s hull causing
destabilization and disarticulation of wood planks.

It is therefore recommended that under ideal conditions the vessel would be best
preserved and protected from the impact of wind- and boat-driven waves and wet-
dry cycling if it remained underwater at all times. However, at water levels
between the current interim flows of approximately 8,000 to 20,0000 cfs, the
steamboat is being effectively preserved. To further preserve the site under
these current conditions, an extension of the no wake zone around the Lee’s Perry
boat launch area to incorporate the Spencer would reduce splashing at the site
and stabilize bank erosion. .
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Carrell, Toni (editor)
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I. INTRODUCTION 1

Charcoal and flood deposit samples were collected for
radiocarbon dates at archaeological sites C:2:32 (river mile -9.8,
left bank) and C:2:100 (river mile -0.4, left bank). Three samples
were collected at C:2:32 (Figure 1l)--two charcoal and one flood
deposit, and one charcoal sample was taken from a probable hearth
at C:2:100 (Figure 2). These sites were tested and sampled for
three reasons. One reason is based on the associated
archaeological sites and features in the areas. C:2:32 is a dark,
ashy charcoal lens in a cutbank that appears to be cultural, yet no
artifacts exist on the surface. However, it is located in close
proximity to a petroglyph site, C:2:38, and a structure with
artifacts, C:2:35. The hearth at C:2:100 is also located in a
cutbank and 1is loosely associated with two charcoal stains
(Features 1 and 2), and eight Tusayan Corrugated sherds and two
Black Mesa Black-on-white sherds near Feature 1.

The second reason for selecting these sites is because of the
initial GCES erosional monitoring survey. This survey illustrated
that both sites are considered to be at high risk due to
fluctuating river flows. C:2:32 is located in a cutbank that is
directly adjacent to the Colorado River, and the C:2:100 charcoal
lens is located in the cutbank of a secondary (almost prlmary)
arroyo approximately 75 m south of the river. Therefore, in
addition to testing and collecting charcoal samples, stationary
cameras have been photographing the erosional processes at these
sites since August 24, 1992. —y

Finally, in conjunction with fluctuating river releases,
Richard Hereford, USGS geologist, has been datlng terraces along
the river corrldor in the Grand Canyon and is extending his

--research into- Glen Canyon. - Dating the samples will -&8id-—in-hig———--

ongoing study.

II. METHODS

Lynn Neal and Lisa Leap conducted the.field work in five and
one half days--Five days (Sept. 8 and 9, and Oct. 2, 5 and 6) at
C:2:32, and one half day (Oct. 6) at C:2:100. The first objective
was to create temporary datums at the flood deposit and unit at
C:2:32. Temporary datums were established by placing a nail at the

original site datum and extending a string from this datum (tied on

the nail 10 cm above ground surface) first to the flood deposit and
then to the unit, leveling the string and measuring the distance
every 2 m for accuracy. The temporary datum at the flood deposit
was the north stake at 4.44 m below the original site datum, and
the unit’s northeast stake served as the datum at 2.70 m below the
original site datum. (The 10 cm that were added to the original
datum were subtracted when calculating the heights of the temporary
datums.) Temporary datums were not established at the charcoal
lens/deposit in the cutbank, or at C:2:100. These samples were
taken from a depth based on the ground surface.
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Figure 2. (C:2:100 site map with charcoal lens. Bicycle Frame
Part (Pedals,
Rear Forks)
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Samples located in the cutbanks (C:2:32--flood deposit and
charcoal lens and C:2:100--hearth) were removed by a trowel and
placed into large plastic freezer bags and/or aluminum f£foil.
Before and after photographs of the sample areas were taken,
profiles were sketched, and brief stratigraphic descriptions were
recorded.

Excavation of the 1 X 1 m unit involved removing sediment with

a shovel or trowel  unsystematically until a feature was
encountered. Upon uncovering a feature, detailed notes including
measurements and physical descriptions were recorded and
photographs were taken. If a feature contained charcoal, the
charcoal was collected and placed into aluminum foil. When the
excavation of the entire unit was completed photographs were taken
and a profile of the north wall was drawn documenting the various
stratigraphic levels.

III. SAMPLE DESCRIPTIONS
A. C:2:32--Flood Material

The flood material stratum is located in the southeast section
of the site and extends 29 to 94 cm below the datum. It ranges
from 2 to 14 c¢m in thickness. The material was collected from a
sample area 35 cm wide and ranging in depth from 34 to 82 cm below
the datum (Figure 3). . The material consists of discontinuous,

flood-deposited plant remains in a matrix of fine-grained red sand

mottled with gray silty clay peds and layers.
The sample was sent to Linda Scott-Cummings at Paleo Research
Laboratories for macrofloral and pollen identification. A

radiocarbon date will be extracted  from one- fraction ofthe

majority of identified material. All test results will be sent to
Glen Canyon in February, 1993.

B. C:2:32--Unit

The 1 X 1 m unit was located on the terrace, one meter above
and to the north of the thickest and darkest portion of the
charcoal lens/deposit in the cutbank. The purpose of placing the
unit here was to determine if the charcoal lens, visible in the
cutbank, continued northward into the terrace. Additionally, we
wanted to see if any subsurface cultural materials were present to
justify C:2:32 as a cultural site. We bisected the unit with a
east/west string and excavated the southern half (unit A). The
northern half (unit B) was not excavated due to our findings in
unit A.

~ The first feature we encountered in unit A was a charcoal
deposit beginning at 20 cm and extending to 58 cm below the
temporary datum. The feature contained large, dense, burned wood
fragments, many smaller roots, and some large sandstone cobbles.
A charcoal sample was collected 30 cm below the unit datum, yet
after further excavation it was determined that the feature was not
cultural; therefore, the sample was not sent in for !4C dating.

TR
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Photographs were taken of the feature from start to finish, and a
planview map was sketched. After the unit was excavated to a 1 m
depth and additional features were absent, we decided to excavate
the east half of unit A.

In the eastern half of unit A, a continuous charcoal lens was
uncovered at 1.27 m below the temporary datum. The lens was 4 cm
thick and consisted of charcoal-stained, ashy, compact red sand
with some charcoal fragments. The charcoal fragments were
collected for dates, and excavation ended 8 cm below this lens at
1.38 m below the datum (Figure 4). The north wall was profiled and
photographed, the unit was backfilled, and the temporary datum
(nail) was left for future mapping by Hereford.

No artifacts were found in the unit or on the surface
surrounding it. This finding may raise some skepticism as to
whether the charcoal lens at C:2:32 is of cultural origin.

cC. C:2:32--Cutbank Sample

The sample area in the cutbank begins 90 cm below ground
surface and is located more than 15 m above the river. A 20-foot
ladder was necessary to excavate the sample from the charcoal lens.
The lens extends from 90 cm to 1.29 m below ground surface, and the
width of the sampled area was 30 c¢m (Figure 5). The deposit
consists of charcoal-stained, ashy, fine- to medium-grained red
sand with charcoal fragments and less than 10% root inclusions. A

_nail was placed in the sampled area for a future reference point.

Artifacts were also absent in this sample. The only defining
difference between this charcoal lens and the lens at the bottom of
the unit is the thickness. It is very likely that the two lenses
are contemporaneous.

D. C:2:100--Hearth

The charcoal deposit in the arroyo cut at C:2:100 is 68 cm
wide, 6 to 9 cm thick, and begins 94 cm below ground surface. It
serves as a transitional stratum between stratum III (a very fine-
grained red sand mottled with gray sand, few root inclusions and
less than 10% angular sandstone pebbles and cobbles) and stratum IV
(a very consolidated, medium- to large-grained red sand with
numerous [up to 90%] angular sandstone pebbles and cobbles). The
deposit is charcoal-stained and is more similar to stratum III than
to IV but with charcoal fragments (some larger than 5 mm) (Figure
6).

All the charcoal samples were sent to Beta Analytic for
accelerator-AMS radiocarbon dates. The results will be sent to
Glen Canyon by January or February, 1993.

IV. DISCUSSION AND RECOMMENDATIONS

No artifacts were located in the test unit, cutbank or flood
deposit of C:2:32. Charcoal samples were obtained from all three
areas to date the different burned and depositional episodes.
Based on depth and stratigraphy, the charcoal lens exposed in the
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cutbank appears to be the same charcoal lens present at the bottom
of unit A. However, the lens in the unit is much thinner than the
cutbank lens. Hopefully, radiocarbon dates from both locations
will provide more reliable evidence as to whether the lenses are
directly associated.

Another dense charcoal deposit exposed in unit A’s north wall
was associated with a discontinuous .charcoal lens. The deposit
consists of dense wood material with many roots and may represent
a burned scrub that is still very much intact and identifiable.
Both the deposit and lens were quite different in content and
texture when compared to the charcoal lens at the bottom of unit A.
Additionally, they occurred 70 cm above the lower lens. The more
recent charcoal deposits, therefore, do not appear to be associated
with the older lems. In fact, the dense charcoal deposit and
charcoal lens are probably much more recent in age than the lower
lens based on stratigraphy and content.

The flood-deposited macrofloral material is located
approximately 16 m east of the unit and cutbank sample area. A
sample was collected from this deposit solely to obtain geological
dates; it is not associated with any cultural materials.
Furthermore, the sample was taken with minimal impact to the
deposit, and a profile map was drawn to insure data recovery should
the material naturally erode out of the cutbank.

The urgency to test and sample the charcoal deposits at C:2:32
and C:2:100 resulted due to the exposure of these deposits in
actively eroding cutbanks. Whether or not these charcoal features
were exposed and eroded due to the dam’s interim flows is a
question that is being addressed through various GCES long-term
monitoring activities, such as terrestrial photogrammetry and
erosional monitoring. Nevertheless, since the features were

exposed, it was—important to deal with them in a- t:.moly and — -

eff;cxent manner. Furthermore, the testing results will aid in the
park’s ability to evaluate the cultural significance of these
sites. If continuing monitoring efforts reveal further erosion and
exposure, additional testing and sampling and possibly complete
excavation may be necessary.
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INTRODUCTION

One sample from the Duff Zone in the flood deposit from the Colorado River
corridor in Glen Canyon National Recreation Area, Arizona, was sampled for pollen
and macrofloral remains. The flood deposit is exposed in a cutbank above the
Colorado River’s water level. The Duff Zone is found across the (olorado River
from a charcoal lens defining the site. Pollen and macrofloral analyses will
identify vegetation associated with this zone.

METHODS

A chemical extraction technique based on flotation is the standard
preparation technique used in this laboratory for the removal of the pollen from
the large volume of sand, silt, and clay with which they are mixed. This
particular process was developed for extraction of pollen from eoils where
preservation has been less than ideal and pollen density is low.

Hydrochloric acid (10%) was used to remove calcium carbonates presentﬂ in
the soil, after which the samples were screened through 150 micron mesh. The
sanmples were rinsed until neutral by adding water, letting the sampleées stand for

" 2-4 hours, then pouring off the supernatant. A small quantity of sodium

hexametaphosphate was added to each sample ance it reached neutrality, then the

beaker\oaea@mfllledwlthmterandallowadtostamifcrz—4mum The

This stq:maddedtormveclaypnortomwylmdsepam ch

bromide (density 2.0) was used for the flotation process. The samples were mixed
with zinc bromide while still moist, immediately after centrifugation to remove

the dilute hydrochloric acid and water. All sanples zaceived a short (10-mirmte)-
treatment in hot hydrofluoric acid to remove any remaining incrganic particles.

The samples were then acetolated for 3 mimites to remove any extraneous organic
matter.

A light microscope was used to count the pollen to a total of 100 to 200
pollen grains at a magnification of 500x. Pollen preservation in these samples
varied from good to poor. Comparative reference material ocollected at the
Intermountain Herbarium at Utah State University and the University of Colorado
Herbarium was used to identify the pollen to the family, gemus, and species
level, where possible.

Pollen aggregates were recorded during identification of the pollen.
Aggregates are clumps of a single type of pollen, and may be interpreted to
represent pollen dispersal over short distances, or the actual introduction of
portions of the plant represented into an archaeologlcal settmg Aggregates
were included in the pollen counts as single grains, as is customary. The
presence of aggregates is noted by an asterisk (*) next to the pollen frequency
on the pollen table. A plus (+) on the pollen table indicates that the pollen
typevasobsewedmtmdethemgtﬂarcamtvdulesca:mugthereramderof the

microscope slide.

Indeterminate pollen includes pollen grains that are folded, mutilated, and
otherwise distorted beyond recognition. These grains are included in the total
pollen count, as they are part of the polien record.




The macrofloral sample was floated using a modification of the procedures
outlined by Matthews (1979). One liter of sample was added to approximately 3

gallons of water. The sample was stirred until a strong vortex formed, which was -

allowed to slow before pouring the light fraction through a 150 micron mesh
sieve. Additional water was added and the process repeated until all visible

macrofloral material was removed from the sample (a minimm of 5 times). The

material which remained in the bottom (heavy fraction) was poured through a 1mm
mesh screen. The floated partions were allowed to dry.

The light fraction was passed through a series of graduated screens (US
Standard Sieves with 2mm, 1lmm, .S5mm and .25mm openings) to separate charcoal
debris and to initially sort the seeds. The contents of each screen were then
examined. Charcoal pieces larger than 2mm in diameter were broken to expose a
fresh cross-section and examined under a binocular microscope at magnifications
up to 80x. The material which remained in the 2mm, 1mm, and .Smm sieves was
scamned under a binocular stereo microscope at a magnification of 8x, with some
identifications requiring magnifications of up to 40x. A portion of the finest
material in the .25mm screen was also examined under a magnification of 8x. The

_ material whlchpassedthroughthe .25 mm screen was not examined. The coarse or

heavy fraction was also examined. Macrofloral remains were identified using
manuals (Martin and Barkley 1973; Musil 1978; Schopmeyer 1974) and by comparison
with modern ard archaeclogical references. The term "seed" is used to represent
seeds, achenes, carycpses, and other dissemirmiles. Remains were recorded as
charred and/or uncharred, whole and/or fragments.

DISCUSSION

Site AZ C:2:32 is located along the Oolorado Riverin the olorads Canyen,”

Glen Canyon National Recreation Area, Arizona. The site consists of an extensive
lens-shaped charcoal deposit in the cutbank along the (oblorado River. Local
vegetatimmtmtenaceabovethecutbankwnsistsofadasertsmubomumity
ard includes Atriplex canescens (four-wing saltbush), Ommtia polvacantha
(prickly pear cactus), Salsola iberica (Russian thistle), Lepidium densifloru
(dense flowered peppergrass), Sphaeralcea parvifolia (globemallow), Allionia

incarpata (trailing four-o-clock), Cryptantha sp., Ephed:

Mormen tea) , Sarcobatus vermiculatus (greasewood), Tegsaria sericea

and various forbs and grasses (Lisa Leap, personal commmication, October 20,
1992) .

One pollen and one flotation sample were collected from Stratum II of the
Duff Zone, approximately 20 feet above the current water level of the Colorado
River (Table 1). Pollen sample 3 exhibits both Pinus and Juniperus pollen,
indicating proximity to scattered pinyon/juniper woodlands (Table 2). The pollen
record is dominated by Cheno-am pollen, most likely representing local Atriplex
(four-wing saltbush), abundant in the local desert scrub commumity. Smaller
quantities of Sarcobatus, Artemisia, Low-spine and High-spine Compositae, Ephedra
torreyana-type, Gramineae, Cruciferae, and Qpuntija pollen were noted. This
pollen assemblage represents plants typical of those noted in the modern local

vegetation commumnity. The Cruciferae pollen is consistent in morphology to -

Lepidium (pepperweed) pollen.




Flotation sample 3 from the Duff Zone contained one piece of Pinus
charcoal . Unchanedwoodandnunercusunchanedfloralraramszepresent
components of the local, modermn vegetation and include a probable
seed; Atriplex wood, fruits, and seeds; Cactaceae spines and glochids; m;m
seeds; probable Chenopodium seeds; Gramineae seeds; unidentified seeds; Tesgaria
mmod; and various leaves and stems. The sample also contained ane bone
fragment and insect fragments. Numercus rodent feces may indicate disturbance
by rodents.

SUMMARY AND CONCLUSICNS

Pollen and macrofloral analyses were conducted on one sample from Site AZ
C:2:32 in Glen Canyon National Recreation Area, Arizona. Identification of
pollen and macrofloral remains from the apparently modern Duff Zone confirme a
plant assemblage similar to that noted for the modern vegetation commumity. At
the time this flood deposit was laid down, vegetation appears to have bee very
similar to that of the present.

TN




PROVENIENCE DATA FOR THE SAMPLE FROM SITE AZ C:2:32

TABLE 1

TR g
Sample Stratum Pollen
No. No. Description Analysis Counted
N II Soil from Duff Zone, about 20 | Pollen 300
ft. above current water level |
3 11 Soil from Duff Zone, about 20 | Flotation
fr. above current water level
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POLLEN TYPES OBSERVED IN SAMPLE 3 FROM SITE AZ C:2:32

Scientific Name Common Name

TABLE 2

Prickly pear cactus

ARBOREAL POLLEN:

. J : .
JULperus uniper 4 1.33 i
Pinug Pine 19 6.33
NON-ARBOREAL POLLEN:

Cheno-ams Includes amaranth and pigweed 251% 83.67*
families i

Sarcobatus Greasewood 1 0.33
i Sunflower family

Sagebrush 11 3.67 |
Includes ragweed, cocklebur, 1 0.33
etc.
Includes aster, rabbitbrush, 5 1.67
snakeweed, sunflower, etc. :

Cruciferae Mustard family 2 0.67 i
Mormon tea 1 0.33 l
Grass family 5 1.67 !




TARLE 3
MACROFLORAL REMAINS FROM SITE AZ C:2:32
mpﬂl e e
Sample Uncharred
No. Identification Part W F
3 FLORAL REMAINS:
cf. Amaranthug Seed 1
Atriplex Fruit 52 61
Atriplex Seed 73 21
Atriplex canescens Leaf X
Cactaceae Spine X
Cactaceae Glochid X
opuntia Seed 7 19
cf. Chencoodium Seed 5
Gramineae Seed 2
Unidentified Seed 11
leaves X
Stems . X




Scientific Name

TABLE 4

INDEX OF MACROFLORAL REMATNS RECOVERED FROM SITE AZ C:2:32

Cormon Name

Pigweed, amaranth

Saltbush, orache

Four-wing saltbush

Goosefoot

Cactus family

Prickly pear cactus

Grass family

Saltbush

Pine

H

I e
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JERRY J. STiPP, PH.D.
MURRY A. TAMERS, PH.D.
CO-DIRECTORS

BETA ANALYTIC INC.

Mr. Chris Kincaid : December 22, 1992

‘Glen Canyon NRA

PO Box 1507
Page, AZ 86040

Dear Mr. Kincaid:

Please find enclosed our report on the three very-small
charcoal samples (C:2:32#1 & #2, & C:2:100#%#1) that you recently
converted to AMS radiocarbon dating analyses. A fourth sample
(C:2:32#3) was cancelled with the intention to resubmit.

Each of the charccal samples was first boiled/washed free of
all adhering mineral matter and carefully examined/picked under
magnification for any intrusive rootlet contamination. The
charcoals were then lightly crushed for xncreasod surface

reaction area and subjected to repeat-soakings in dilute hot acid.

and alkali solutions to remove any carbonate or humic acid
contaminants. After final thorough rinsings to neutrality in hot
distilled water, the clean charcoals were gently dried, combusted
to €CO02, purified and reacted with hydrogen on cobalt catalysts to
produce graphite. The AMS measuremenis were made in the Zurich
laboratory (ETH). The chemical pretreatments and target material
conversions were done at Beta Analytic. In discussing the dates
in reports or papers, both the Beta- and ETH- numbers should be
cited.

This work was billed in advance. Please don’'t hesitate to
call us at any time you have questions or would like to discuss
the dates. With best regards I remain

Sincerely yours,

Jerry Stipp

TELEPHONE: 305-667-5167 / FAX: 305-663-0964 / BITNET: XNRBET22@SERVAX

4985 S.W. 74 COURT
MIAMI, FLORIDA
33185 US.A



BETA ANALYTIC INC.

DR. J.J. STIPP and DR. M.A. TAMERS

Mr. Chris Kincaid
FOR: DATE RECEIVED:;

Glen Canyon NRA DATE REPORTED: _ December 22, 1992

Authorized Nov. 6, 1992

SUBMITTER'S
PURCHASE ORDER #

OUR LAB NUMBER YOUR SAMPLE NUMBER C-14 AGE YEARS B.P. + 10

Beta-57294 C:2:32#1 3150 +/- 55 BP

{charcoal) CUTBANK
ETH-99586

Beta-357295 C:2:32#%2 1715 +/- 55 Bgp (charcoal) yNIT A
ETH-9957
Beta-57297 C:2:100#1 2430 +/- 55 Bp (charcoal) HEARTH
ETH-93858

Note: these samples were done using the AMS technique. The reported dates
have been adjusted by carbon 13.

RN L
These dates are reported as RCYBP (radiocarbon years before 1950 A.D.). By international convention, the half-life of
liocarbon is taken as 5568 years and 95% of the activity of the National Bureau of Standards Oxalic Acid (original
. utch) used as the modern standard. The quoted errors are from the counting of the modern standard, background, and
sample being analyzed. They represent one standard deviation statistics {68% probability), based on the random nature
of the radioactive disintegration process. Also by international convention, no corrections are made for DeVries effect,
reservoir effect, or isotope fractionation in nature, unless specifically noted above. Stable carbon ratios are measured on

request and are calculated relative to the PDB-1 international standard: the adjusted ages are normalized to -25 per mil
carbon 13.
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SUMMARY REPORT FOR: 1992 GCES MONITORING OF ARCHAEOLOGICAL SITES FROM GLEN
CANYON DAM TO LEE’S FERRY, GLEN CANYON NATIOMAL RECREATION AREA

Prepared by

, Lynn A. Neal
! Seasonal Archaeoclogist

and

Lisa M. Leap
5 Seasonal Archaeoclogist

Prepared for

Chris Kincaid
Chief, Cultural Resocurces
Glen Canyon National Recreation Area
Resource Management Division
P.0. Box 1507
Page, Arizona 86040

December 11, 1992
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I. INTRODUCTION

A total of 15 archaeoclogical sites and four features (part of C:2:11) were
monitored for erosional and human impacts this season between Glen Canyon Dam and
Lee’'s Ferry. Compared to the 1991 GCES monitoring results, changes in site
conditions are minimal (see Table 1). Seven of the sites are actively eroding,
six are eroding incipiently, and six are stable. Three stationary cameras were
installed to monitor erosion at three sites and two features of C:2:11. These
camera sites were also recorded under the GCES archaeological monitoring format.
A testing and sampling project was conducted at one of the camera sites, C:2:32.
A reconnaissance underwater dive was done on the Spencer Steamboat, also selected
for camera monitoring. Finally, we conducted a site tour from the Dam to Lee’s
Ferry for five members of the Paiute tribe. All of these particular projects are
discussed below and are outlined in detail in individual trip reports.

II. MAIR OBJECTIVE -- GCES EROSIONAL MONITORING OF ARCHAEOLOGICAL SITES FROM
GLEN CANYON DAM TO LEE’S FERRY

Twelve of the monitored sites were selected from a stratified random sample
generated by Grand Canyon National Park, Archaeology Department. The sites are
C:2:12, C:2:41, C:2:53, C:2:57, C:2:72, C:2:74, C:2:75, C:2:80, C:2:82, C:2:95,
C:2:100 and C:2:106. Table 2 outlines the level of work completed for each site.

Two other sites were monitored for specific reasons. C:3:10 was selected
due to its highly eroded condition and the necessity to obtain as much data as
possible before it is potentially lost. We recommend that the charcoal lens at
this site be tested. C:2:38 was chosen because of the-high level of visitation
it receives from ARA rafters.

The stationary camera monitoring involved the installation of three cameras,
the generation of on-site photo scales, and film retrieval and development. The
cameras overlook C:2:12; C:2:100; C:2:11, F.12 and F.l4; and C:2:32. Brian
Cluer, Grand Canyon National Park/GCES geologist, directed the installation and
photo scale processes. We have changed and developed the film three times to
date, and this process will be continued by Glen Canyon Resource Management
personnel. The film is changed approximately every 34 days, and it is sent to
Kodak with specific processing instructions. Upon development, the uncut,
unmounted processed film is sent to Brian Cluer for photo data analysis. The
stationary camera sites were also recorded under the GCES archaeological
monitoring format.

III. TESTING AND CHARCOAL SAMPLING AT C:2:32 AND C:2:100

Charcoal and flood deposit samples were collected for radiocarbon dates at
archaeological sites C:2:32 and C:2:100. Three samples were collected at C:2:32
-~ two charcoal and one of flood-deposited macrofloral material, and one charcoal
sample was taken from a probable hearth at C:2:100. All four samples have been
sent in for analysis, and we are waiting for the results.

The purpose of excavating a test unit at C:2:32 was to determine if the
charcoal lens, visible in the cutbank, continued northward into the terrace.
Additionally, we wanted to see if any subsurface cultural materials were present

»n



TABLE 1.

SITES AND FEATURES MONITORED BETWEEN 6-25-92 AND 10-27-92.

RIVER MILE PREVIOUS (1991)/

DATE SITE TYPE AND BANK CURRENT CONDITION
. 6-25-92 C:2:75 Lithic scatter -11.1LB Active Erosion
6-26-92 C:2:38 Rock art -09.9LB Incipient Erosion
C:2:32 Charcoal lens -09.8LEB Active Erosion
6-29-92 C:2:74 Shelter with lithics -08.5LB Incipient/Stable
7-01-92 C:2:82 Shelter with artifact -02.6LB Incipient Erosion
scatter
8-19-92 C:2:95 Shelter with artifact +00.1RB Incipient Erosion
scatter
C:2:72 Prehistoric and hist. -00.1LB Active Erosion
artifact scatter
8-20-92 C:2:57 Historic homestead ~00.1LB Incipient Erosion
C:2:12 Dugway +00.1LB Active Erosion
8-21-92 C:2:100 Charcoal lens and -00.5LB Active Erosion
artifacts
C:2:112"F.14 USGS Cableway -00.5LB Stable/Incipient
C:2:11 F.6 Walls on Cable -00.5LB Incipient/Stable
Crossing Hill |
C:2:11 F.5 Historic inscriptions  -00.5LB Incipient/Stable
8-22-92 C:2:41 Prehistoric structure  -01.3LB Stable
and artifacts
C:2:106 Artifact scatter and -02.2LB Incipient Erosion
roasting feature
8-23-92 C:2:80 Lithic scatter -03.1RB Stable
8-24-92 C:2:53 Artifact scatter +00.2RB Stable
9-10-92 C:2:11 F.10 Spencer Steamboat -00.5RB Active Erosion
10-27-92 C:3:10 Charcoal lens -14.6LB Active Erosion




TABLE 2. LEVEL OF WORK COMPLETED FOR EACH MONITORED SITE.

SITE

RIVER

MILE AND BANK

LEVEL OF WORK

C:2:11 F.5

C:2:11 F.6

C:2:11 F.10

C:2:11 F.14

C:2:12

C:2:32

C:2:38

C:2:41

C:2:53

C:2:57

C:2:72

C:2:74

C:2:75

C:2:80

C:2:82

C:2:95

-00.5LB
-00.5LB

-00.5RB

-00.5LB

+00.1LB

-09.8LB

-09.9LB

-01.3LB

+00.2RB -

-00.1LB

-00.1LB
-08.5LB
-11.1LB
-03.1RB

-02.6LB

+00.1RB

Photos

Photos, updated IMACS

GCES monitoring form,
terrestrial & underwater
photos, camera location, trip
report

GCES monitorihg form, photos,
camera location

GCES monitoring form, photos,
camera location

GCES monitoring form, photos,
camera location, tested and
sampled, testing report

GCES monitoring form, GLCA
monitoring & maintenance forms
9 & 11, photos, edited IMACS
GCES monitoring form, photos
GCES monitoring form, photos

GCES monitoring form, photos

GCES monitoring form, photos,
updated map

GCES monitoring form, photos,
updated IMACS

GCES monitoring form, photos,
updated IMACS

GCES monitoring form, photos,
edited map

GCES monitoring form, photos

GCES monitoring form, photos



C:2:100

C:2:106

C:3:10

-00.35LB

-02.2LB

-14.6LB

GCES monitoring form, photos,
camera location, sampled,
testing report, edited IMACS,
updated map

GCES monitoring form, photos,
updated IMACS, edited map

GCES monitoring form, photos,
edited IMACS




to justify C:2:32 as a cultural site, particularly since no artifacts exist on
the surface.

No artifacts were located in the test unit, cutbank or flood deposit of
C:2:32. Charcoal samples were obtained from all three areas to date the
different burned and depositional episodes. Based on depth and stratigraphy, the
charcoal lens exposed in the cutbank appears to be the same charcoal lens present
at the bottom of the test unit. However, the lens in the unit is much thinner
than the cutbank lens. Hopefully, radiocarbon dates from both locations will
provide more reliable evidence as to whether the lenses are directly associated.
Based on these findings, our preliminary conclusions are as follows: (1) the
charcoal lens at C:2:32 most likely is not of cultural origin and was derived
from natural cause; (2) the lens does not extend far to the north of the cutbank;
and (3) the samples are still extremely useful for dating the terrace deposits
in which they occur.

The urgency to test and sample the charcoal deposits at C:2:32 and C:2:100
resulted due to the exposure of these deposits in actively eroding cutbanks.
Whether or not these charcoal features were exposed and eroded due to the dam’s
interim flows is a question being addressed through- various GCES long-term
monitoring activities, such as terrestrial photogrammetry and erosional
monitoring. Nevertheless, since the features were exposed, it was important to
deal with them in a timely and efficient manner. Furthermore, the testing
results will aid in the park’s ability to evaluate the cultural significance of
these sites. If continuing monitoring efforts reveal further erosion and
exposure, additional testing and sampling and possibly complete excavation may
be necessary.

B

IV. SPENCER STEAMBOAT RECONNAISSANCE DIVE

In addition to the completion of GCES archaeological monitoring
documentation for the steamboat (C:2:11, F.12), a dive was done to assess the
boat’s underwater condition. Many photographs were taken under good diving
conditions. The boat looks in relatively good shape when compared with the last
underwater photographs taken in 1986. Overall, the Spencer appears in better
condition underwater, but the portions exposed above the water’s surface are
being heavily impacted by wet/dry cycling. Recommendations for best preserving
the steamboat are extending the no wake zone around the Lee's Ferry boat launch
area to incorporate the Spencer, and keeping the vessel underwater at all times.
An "ideal" flow of 10,000 cfs or higher would accomplish the latter
recommendation.

V. PAIUTE FAMILIARIZATION TRIP

Five members of the Paiute tribe (three Kaibab and two Shivwits) were given
a tour of the various resources on the Colorado River from the Dam to Lee’s
Ferry. Two affiliates with the Bureau of Applied Research in Anthropology at the
University of Arizona conducted ethnographic interviews at two prehistoric
archaeological sites. In preparation for this trip, we visited five sites that
were previously documented as having possible Paiute affiliation. Two of these,
C:2:57 and C:2:106, are located on the Colorado River corridor. One (C:2:56) is
located within the boundaries of the Lee’'s Ferry Historic District (C:2:11). The
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remaining two are located off the Colorado River: C:2:2 is situated on the right
bank of the Paria River, and C:2:43 is located just north of Cathedral Wash on
the left hand side of the Lee’s Ferry access road. C:2:57 and C:2:106 were
monitored for erosion this season. We attempted to relocate C:2:56 but could not
find it; however, additional prehistoric petroglyphs not previously recorded were
found and were plotted on the site map. C:2:2 and C:2:43 were difficult to

relocate since they were both misplotted on the topographic maps. We changed the .

plots for both sites and also completed GLCA Monitoring and Maintenance forms 9
and 11 for C:2:2. '

We highly recommend that the next group of Paiutes to take a raft trip from
the Dam to Lee’s Ferry visit at least sites C:2:57 and C:2:106 since they are
located directly on the Colorado River corridor.

VI. RECOMMENDATIONS AND IDENTIFICATION OF SITES TO BE MONITORED

The monitoring of all sites within the Colorado River corridor should
continue under the random selection process. In addition to monitoring the
randomly selected sites, cyclic monitoring should be conducted for the stationary
camera sites, all sites described as actively eroding, sites impacted directly

'by the river’s interim flows, and any sites with eroding charcoal features. If

charcoal features are severely eroding, they should be tested. The level and
frequency of monitoring at a given site is dependent on the erosional processes
active at the site and the urgency to document any features that might be eroded
or impacted by these processes.





