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APPENDIX K:

OSTRACODE PALEOECOLOGY OF RED MOUNTAIN SITE, MESA,
ARIZONA

Manuel R. Palacios-Fest

Introduction

The Phoenix Basin is a prolific source of materaigl data on Hohokam history. These
people constructed a complex and extensive irngatystem before the arrival of Europeans
along the Salt and Gila rivers (Haury 1976). Teedatcords of Hohokam irrigation in the area
include all cultural periods (Pioneer, Coloniald&stary and Classic) (Doyel 1991; Haury 1976).
Classic period canals are best documented (Adaals 2002). Red Mountain Freeway project
sites, in Mesa, Arizona, contain artifacts thaigate occupation from the late Pioneer through
the Colonial periods, although evidence of Clapsitod sherds is present (Yost et al. 2000).

Hohokam irrigation features along the Red Mountaigeway corridor include main,
distribution, and lateral canals, as well as arvese documented for the first time to contain
ostracodes. Canal ostracodes have proven to beerfobtool to reconstruct environmental
conditions at the time of canal operations (Pak€iest 1989, 1994, 1997a, 1997b; Palacios-Fest
et al. 2001). Based on previous work on Hohokanalcastracodes and the work of Adams et al.
(2002) modern analog study, it is possible to recemajor aspect of evolution in irrigation
technology, canal construction, and climatic effect

Among the ostracode species present at the Redtisiawsites, some require a few weeks to
complete their life cycles and adapt well to epheineonditions (e.g., Limnocythere staplini,
Cypridopsis vidua; Anderson et al. 1998; Foresegs@nal communication, 1989; Kesling 1951).
In contrast, others need several months to mandeeflect permanent or long-term bodies of
water (e.g.Candona patzcuarfihree months]Parwinula stevensorandHerpetocypris
brevicaudatgsix months to a year]; Forester personal commuiaical 989; Cohen personal
communication, 1989). Differences among such pdjmuia are used to distinguish periods of
water discharge from desiccation, and examine humpact in the landscape.

The Red Mountain canals and reservoir provide guebpportunity to document a period
of intense soil salinization consistent with preixdgcstudies in the area (Palacios-Fest 1994,
1997a). The objectives of this study are to recansthe history of the hydrochemical nature of
the canals, the salinity ranges, trends of salilmmaand dilution in response to human activity,
and to propose a potential environmental causeottokiam decline in the area.

Area of Study

The Red Mountain Freeway right-of-way passes thinobgwnships/Ranges 1N/5E
(Sections 1-3) and 2N/5E (Sections 34 and 36) eivii@ate Route 87 and Gilbert Road (Yost et
al. 2000:Figure 1). It impacts four sites with pettric water management features: AZ
U:9:169(ASM), AZ U:9:200(ASM), AZ U:9:201(ASM), artlZ U:9:222(ASM). The sites are
located on the Lehi Terrace, the lowest and yourtgesce of the Salt River. Yost et al. (2000)
describes soil composition as clays and loams.

Located in the Lower Sonoran Desert, between 30Le2@D m above mean sea level (m
amsl), the Phoenix Basin averages 600 m amsl. @hefd Gila rivers drain the area. The
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maximum temperature may reach 46°C; rarely freet@ngperatures are reached in winter (Yost
et al. 2000). Annual precipitation is less tharct®8 Summer monsoons (July-September) and
winter rains (December-March) contribute precipatat{Sellers and Hill 1974). Modern
hydrochemical analyses of the Salt and Gila rivetigcate a freshwater to slightly saline

+ 2+ 2-
composition, dominated by NaMg , and 8(2 (Hem 1985). The Salt River ranges from 800—

-1
1,200 mg | of total dissolved solids (TDS) (Hem 1985 and th8.UDepartment of Agriculture
climatological data files, 1897-1905).

Materials and Methods

Eighty-six sediment samples were processed foacstie analysis following routine
procedures (Forester 1988) modified by Palacio$-H&94). Between 93 and 100 g of sediment
were initially used to increase the chances faragsde recovery. Sediment residuals were
analyzed under a low-power microscope.

All 43 fossiliferous samples were examined to idgriossil contents and faunal
assemblages. Total and relative abundances weyadegt In addition, standard taphonomic
parameters were recorded for each sample to dissh@llochthony from autochthony of the
ostracode population. Fragmentation and abras®uosed as indicators of transport.
Encrustation is used as an indicator of authigenieralization. Coating is used as an indicator
of stream action and authigenic mineralization. fddox index and color of the shell are used as
indicators of burial conditions and preservatiom&#fs et al. 2002; Palacios-Fest et al. 2001).
Disarticulation (carapace/valve (C/V)) and life ly¢adult/juvenile (A/J)) ratios were recorded as
indicators of the synecology (ecology of the comities), as opposed to the autoecology
(ecology of a single species) of the canals (Adaha. 2002). However, autoecology was
implemented to integrate the environmental framéw®he specimens were placed in
micropaleontological slides and saved in Terra NoEarth Sciences Research collection.

Using faunal composition, a paleosalinity index waseloped. The index weighs the
relative salinity tolerances of the species presanging from high (positive values) to low
(negative values) based on our current knowleddbkeif ecological requirements (Delorme
1989; Palacios-Fest 1994; Palacios-Fest et al.)200ie equation used for the present study is:

S| = [3(percenLimnocythere staplini+ 2(percenCypridopsis vidup+ percent
Candona patzcualoe [percentPhysocypria pustulosa 2(percentHerpetocypris
brevicaudaty + 3(percentlyocypris brady)j + 4(percenDarwinula stevenso)ji

Results and Interpretations
Canals

Canal history is interpreted by examining threenasts: lithostratigraphy, granulometry,
and the fossil record. Ostracode criteria set bipibee (1969, 1989), Forester (1983, 1986,
1988), Palacios-Fest (1994), and Adams et al. (R@@2combined with water chemistry data
(Hem 1985) and previous canal reconstructions (RedeFest 1994, 1997a, 1997b; Palacios-Fest
et al. 2001) for the Phoenix area. Ostracode adsgedare used as a relative approach to
determine the hydrogeochemical characteristich@tanals, based on the known ecological
requirements of the species present.

Four granulometric fractions and grain-size frequesiwere obtained during sample
processing (Table K.1). Lithologically, the samplasged from moderate yellowish brown (10
YR 5/4) to light brown (5 YR 5/6) gravelly silty 3d to clay. The main mineralogical
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components were quartz, feldspars, biotite, museahist, tufa, charcoal, and other rock
fragments. Other minerals occurred less frequently.

Table K.1. Granulometry and Mineral Constituents of Canal Ostracode Samples,
Red Mountain Freeway Project (electronic table is on appended CD)

Paleontologically, the samples had low to modeydtel numbers of ostracodes (1 to 176
specimens) and mollusk (1 to 22 specimens) aburdaii@ble K.2) Thirty-five samples out of
86 contained fossil ostracodes. Of these, 19 cosdainore than 10 specimens, capable of
providing realistic environmental signals. Low toderate abundance and low diversity
characterized the assemblage. Total populatiorgerhfrom 1 to 176 specimens per sample,
representing from 0.10 to 32.05 specimens per gfasadiment. Seven ostracode species were
recoveredCypridopsis viduallyocypris bradyj Limnocythere stapliniCandona patzcuato
Herpetocypris brevicaudat&hysocypria pustulosandDarwinula stevensonilhe latter three
rarely occurred in the canals. However, completag@ces oD. stevensonilominated U:9:200,
Feature 1, Sample 1816. vidug I. Bradyi, andC. patzcuaravere the three more common
species present in the canadlsstaplinioccurred less frequently, but in U:9:200, Featyre 1
Sample 1815, was abundant and mostly consistedutf garapaces.

Table K.2. Taphonomy and Distribution of OstracodesRecovered from Canal
Samples, Red Mountain Freeway Project(electronic table is on appended CD)

Based on the taphonomic features and total populasamples with less than ten specimens
are here considered reworked. The interpretatiomadér chemistry is an approximation of the
hydrochemical characteristics of input. Water ctetrmiranged from type | (dilute) to type Il

+ 2+ _ + 2+ 2
(Ca-rich, dominated by NaMg , Cl or Na, Mg , SO4 ) (Eugster and Hardie 1978).

Considering faunal composition and associations, distinct assemblages were recognized.
Assemblage | was dominated lhyocypris bradyi(a streamflow indicator) and reflects dilute
(type 1) water chemistry. Assemblage Il, dominatgdCypridopsis viduga slow flow indicator),
reflects moderately saline (incipient type Il) watbemistry. Assemblage Ill, dominated by
Limnocythere staplinfa slow flow to still water indicator), reflects jpgrsaline (type Il) water
chemistry. Assemblage IV, dominated @gndona patzcuar(a permanent, slow flow to still
water indicator), reflects saline (type Il) watbemistry. Frequently, bradyiis not the
dominant species, even in Assemblage |, but itsmence is related to episodes of water input,
therefore its recognition as an assemblage. Afeoptcurrence dfandona patzcuarassociated
with either assemblage might indicate long-termditag water, especially if a stable
adult/juvenile population is found.

Assemblage | marks water input and is commonly doarthe lower strata of canals;
however, its occurrence in higher strata is indieabf water pulses. Assemblage | inhabited
U:9:169, Features 5 and 9, U:9:200, Features 13T4nd 121, U:9:201, Feature 7.
Assemblage Il represents episodes of slow flowil#ight was found in U:9:169, Features 5 and
9, and in U:9:200, Features 5, 13, and 91. Assayalldindicates episodes of very slow to
stagnant water conditions and high salinizatiomas present in U:9:200, Features 1, 5, 13, 74,
91, and 121. Assemblage IV is similar to Assembldgéut is almost monospecific or
associated with. staplini it was found in U:9:169, Features 5 and 9, ar@t200, Feature 1.

The hydrochemical evolution from Assemblage | t@H [V suggests increasing
salinity from initial water input, then pulses ofulle water input and intervals of
prolonged canal operation that allon@dpatzcuardo settle. The faunal association is
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consisteznt with the wateg chemzistry type | (diludeg type 1l (Ca-rich, dominated by
Na, Mg , Cl orNa, Mg , SO, ) (Eugster and Hardie 1978). This association is

similar to that found at Las Acequias (AZ U:9:445M)) and Pueblo Blanco (AZ
U:9:128 (ASM)), reported previously (Palacios-FE394, 1997a).

AZ U:9:169(ASM)
Feature 5

Feature 5 was a single large channel about 2 m aridel m deep; sediments became finer
upwards. No ostracodes were found in the loweatwstr. In the three strata analyzed above,
abundances were low to moderately low (7—65 spewinend assemblages were moderately
diverse (3-5 species}. vidua I. bradyi, L. staplini C. patzcuarpandH. brevicaudatavere
found.l. bradyi. L. staplinj andC. vidua(Assemblage I) are dominant in Sample 1070, tben
viduaandC. patzcuardAssemblage Il) dominate Sample 1071; finally patzcuaro
(Assemblage IV) dominates Sample 1072. The taphanparameters indicated moderately high
fragmentation and abrasion that declined througle tiCoating of some specimens (5 percent)
was recorded Sample 1070. Authigenic mineralizatioshell oxidation/reduction were not
evident in the specimens. The A/J and C/V ratiasvgd that the faunal assemblage was self-
perpetuated.

Thickness of the stratigraphic sequence suggest@thaous water input. Decreasing grain-
size suggested declining streamflow velocity. Tduenfal associations and taphonomic parameters
showed that the canal initially had a populatiomdted byl. bradyi (Assemblage ), adapted
to moderately saline water input. Despite the majative abundance &. viduaandL. staplini
as it represents the initial water input, howeitds, clear that water was not dilute. Based on the

-1
minimum salinity tolerance (mist) &f staplini(500 mg | of total dissolved solids, TDS) and the

-1
maximum salinity tolerance (mast) Gf viduaandl. bradyi (4000 mg |), salinity of water input
was somewhere in this range. A well-establishetk ifiadults and juveniles afbradyi
suggested the lower range.

Increasing salinity and decreasing streamflow veéressful ford. Bradyiand the species
disappeared. Assemblage Il replaced Assemblageel appearance €. patzcuarsuggested
prolonged, slow streamflow canal operation. Thegsemaximum salinity tolerance (mast) of

5000 mg Ilwas probably not reached, @sviduadominated the environment, requiring lower
salinity. As streamflow continued to decline antinsty increased near the end of canal
operationsC. patzcuarovas the dominant species -Assemblage IV replaceémblage Il.
Regardless of the presence®fviduaandl. Bradyi, water chemistry was probablly hypersaline;

L, staplinientered the canal. To date, no evidence of salgnggter than 4000 mg in Hohokam
canals in the Phoenix basin has been recordedc{fsdBest 1994, 1997a, 1997b; Palacios-Fest
et al. 2001). It is unlikely that water salinitya@eded this range at Feature 5. The paleosalinity
index supports this interpretation.

Feature 9

Feature 9 was a single channel about 2.8 m widdl.dnch deep, with sediments coarsening
upwards. Analyzed strata contained low to modesiaied populations (11-176 specimens) and
had low diversity (3 species). Two species wereidant: C. patzcuarqAssemblage V) an€.
vidua(Assemblage Il). The former was most abundant E§p&imens) in Sample 1073 at the
base of the feature; the latter was dominant in@m074 above. The taphonomic features
showed low fragmentation and abrasion (5—10 peycBnine stains in Sample 1074 reflected
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redox reactions. No coating or authigenic mineation was evident. The A/J and C/V ratios
indicated the faunal association established abil

The thickness of canal fill suggested continuolesy streamflow. A slight increase in grain
size implied a subtle increase in water velocitye Taunal association and taphonomic
parameters showed that the canal was initially dated byC. patzcuarqAssemblage V). The
sudden appearance of a large ostracode populaigmested that Sample 1073 did not represent
initial water input; instead, the canal must hae@ched stability before hosting this almost

-1
monospecific assemblage. Water salinity was higgsécto 4000 mg |), allowingC. viduaandl.
bradyi.

As streamflow velocity increased, salinity declin&oringC. vidua(Assemblage II).
However, the presence bf stapliniindicated salinity remained relatively high. Thegusalinity
index shows a subtle increase in salinity throuigte t contrary to the signal from changing
assemblages. The reason for the difference is taicer

AZ U:9:200 (ASM)
Feature 1

Feature 1 was a medium-sized main canal. It wagiseered multiple times, stretching
more than 7.2 m; the final channel was 2.6 m witk @60 m deep. Thickness of canal strata
suggested episodes of prolonged canal operati@inGize fluctuations indicated the canal was
subject to frequent water discharge. Sedimentsuaited from gravelly sand to clay and showed
several episodes of water input. A control sampenfoutside the feature, three early channel
strata, and six strata from the final channel vearalyzed. Control Sample 1802 was a silty clay
loam and contained no ostracodes. Channel 1, SdiBfile contained four ostracode spedies:
bradyi, L. staplini C. patzcuarpandD. stevensonimoderately low abundance (90 specimens)
and low diversity characterized the samplestaplini(Assemblage 1ll) dominates the faunal
association. The taphonomic parameters show moatdragmentation and abrasion (0 to 10
percent) but significant authigenic mineralizataond coating (20 to 30 percent) and oxidizing
stains. The A/J and C/V ratios suggested the fawaalwell established. Channel 2 samples
contained no ostracodes. Channel 3 was almosebntinfossiliferous, except for the top stratum
analyzed (Sample 1799). Two species, representegergyiow abundance (1 and 2 specimens)
were introduced at the end of the recd&dpatzcuarandL. staplini Assemblage IV entered the
canal. The taphonomic features showed no effetis.A¥J and C/V ratios showed the faunal
assemblage was reworked. Apparently, water moveddly through this location of Feature 1
that ostracode populations could not become estadili

Channel 1 was fed by saline water or it represetitederminal stage of canal operation, just
before a new channel was excavated. Faunal Assgehlaand taphonomic features suggested
that aL. staplinkdominated population was stable; therefore, tinepda likely represented the
final stage of streamflow. Water was moderatelinsalas indicated by the co-occurrence of

-1 -1
staplini (minimum salinity tolerance (mist) 500 mg) landD. stevensonimist 2000 mg ).

Channel 2 experienced a fast flow discharge anatldesr and drastic decrease in streamflow
velocity as shown both by the lithostratigraphid @manulometric diagrams. No ostracodes were
recovered from this channel, confirming short capdrations. Streamflow was probably too fast
to allow ostracodes to become established or wréserved in the sediments.

Channel 3, the final channel, was also almost dewbbstracodes. Grain-size and
lithostratigraphic sequences suggested the carsmbulgect to punctuated, fast streamflow. The
faunal assemblage dominated®ypatzcuarqAssemblage V) at the end of the record most
likely reflects the terminal stage of canal openasi Water salinity might have exceeded 4,000
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-1
mg | , as two high salinity tolerant species were thig types found in the upper most stratum

-1 -1

analyzedC. patzcuarq200-5,000 mg l) andL. staplini(500—75,000 mg I). The paleosalinity
index may not be a useful an indicator—only onearnontained ostracodes; however it
showed highly saline conditions near the end oféwerd.

Feature 5

Feature 5 was a main canal about 3.50 m wide at¥rih.deep. Earlier channels are not
well defined due to excavation of final channel §¥et al. 2000). Canal fill was massive and
sediments coarsened upwards. Eight samples froitneaybintervals were analyzed. Low
abundance (2—-15 specimens) and diversity (2—4 epecharacterized the sequence. Six species
were found in the canaC. vidug L. staplini C. patzcuarpH. brevicaudataP. pustulosaandD.
stevensonibut not more than four co-existed in any given. ©dghonomic parameters showed
no to low fragmentation and abrasion (0-5 percéNa)other effects were evident. The A/J and
C/V ratios indicated ostracodes established a camitgngoon in the record. Assemblage IlI
(Sample 1794) entered the canal and evolved inseblage Il (Sample 1812) and Assemblage
IV (Samples 1801,1797, and 1800).

The final channel was characterized by a thickigir@phic sequence suggesting, low
channel discharge that gradually increased in itglothe faunal association and taphonomic
features showed that water discharge introducelsaemblage 11l population that evolved to an
Assemblage Il and then to Assemblage V. IntrodurctfL. staplinitogether withC. vidua
suggests moderately saline water input. Also, tkegnce of this assemblage reflected slow
streamflow, consistent with the granulometric data.

-1
Initial salinity was probably close to 4,000 mgC. viduds mast). As canal operation
proceeded, Assemblage Il replaced Assemblage BkeYwvas more dilute, allowing settlement

-1
of species likeH. brevicaudatg200-3,000 mg ), andP. pustulosaunable to tolerate salinity

greater than 600 mgl.l Furthermore, these species prefer faster streamHanL. staplini
consistent with increasing grain-size high in taaal. Streamflow continued to fill the canal,
probably at greater velocities, but still slow egbuo allowC. patzcuarandL. staplinito
settle—Assemblage IV was established. Towardsmnleoéthe record these were the only two
species present, suggesting salinity rose begndduds maximum tolerance, but remained

-1
belowC. patzcuars mast (5,000 mg ). The paleosalinity index is consistent with egis® of
salinization and dilution.

Feature 13

Feature 13 was a main canal about 3.8 m wide dnthdeep, consisting of two channels.
The older channel was almost destroyed by the yauewgt. The final channel had massive fill
similar to Feature 5. Canal sediments were modtjygsanulometric data indicated alternating
episodes of increasing and decreasing streamfloe. @mple from the first channel and six
from the second channel were analyzed. Channesluwissiliferous. Channel 2 hosted a low
abundance (1-6 specimens) and low diversity (3ispeof ostracodes. Five species were found
in this canalC. vidua I. bradyi, L. staplini C. patzcuarpandP. pustulosaTaphonomic
parameters show lowed fragmentation and abrasiehO(percent) in the upper most stratum
analyzed (Sample 1813); no other effects were decbrThe A/J and C/V ratios suggested the
faunal population was well established in the gttt of the record. Assemblage Il (Sample
1806) entered the canal and evolved into Assemblg@amples 1803 and 1813).
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The faunal association and taphonomic parametdisated the canal was subjected to at
least two episodes of water input. The earlierltisge lasted for a short period and delivered no
ostracodes to the system. Flow was suspended andd¢lumed. The latter cycle introduced an
adult population of. staplini C. patzcuaroandP. pustulosa-Assemblage Il entered the canal,
despite the occurrence Bf pustulosaThe paleosalinity index suggests saline condition
Ostracodes probably did not settle in this canéil thre final episodes of use, when a suite of
adults and juveniles formed the population. Assagblll replaced Assemblage Ill. Ostracodes
are not abundant at any time and it is possibletiigaentire population was introduced, reflecting
the water chemistry of the source, rather thanwgiaol in the canal.

Feature 74

Feature 74 was a large, complex water control featithin Feature 1, a main canal.
Sixteen natural stratigraphic levels when excavitau Feature 74; seven levels were analyzed
for ostracodes. The sediments, fining upwards,edrigppm silty sand to clay. Ostracodes were
absent at the lower four strata. In strata wheeg there found, abundances (13-59 specimens)
and diversity (four species) were moderately lbveradyi, L. staplini C. patzcuarpandH.
brevicaudatawvere recovered. The taphonomic parameters showetblbigh fragmentation and
abrasion (5-50 percent); no other effects wereesnidlrhe A/J and C/V ratios showed that
ostracodes had established a stable Assemblagepiation.

Continuous water input characterized the Featurd®é episodes of high water discharge
are evident from the granulometric data. Coarsd saggests fast flow and prevented ostracodes
from settling. Ostracodes appear as flow decreasgkstantially, but are not abundant (13-59).
bradyiandH. brevicaudatavere introduced but did not establish a commurigunal
association and taphonomic parameters showedL tiséapliniandC. patzcuaravere introduced
and a stable population developed late in the feathistory. Assemblage IV suggested slow
moving to stagnant water. Introduction of the twa Isallnlty tolerant species pradyiandH.

brevicaudatd indicated salinity was lower than 3,000 mchi brevicaudats mast). The
paleosalinity index is consistent with a moderatengy environment.

Feature 92

Feature 92, a medium sized main canal, was reesgidenultiple times; the final two
channels were clear. Sediments alternated fromeiyaleam to clay. No ostracodes were
recovered from the eight samples analyzed. Applgrdréquent, strong pulses of water made the
canal an unsuitable environment.

Feature 121

Feature 121 was a main canal leading to Featura Biservoir. Two channels were evident,
fine sediments characterize the fill. Fossils wietend in both channels. The first channel held a
sparse ostracode population (21 specimens) digtdamong five specie€. vidua I. bradyi, L.
staplini, C. patzcuarpandP. pustulosaTaphonomic features showed low fragmentation and
abrasion (5—-10 percent), no other effects. ThesAIC/V ratios suggested the faunal association
was stable. Assemblage Il entered the canal.

Within the second channel, two strata held spasgacde populations (1-14 specimens)
and had low diversity (1-3 specie€).vidua I. bradyi, L. staplinj andD. stevensoni
Taphonomic parameters indicated low to moderatiglf fragmentation and abrasion (5—-30
percent), no other effects were evident. The AD@#V ratios showed that when the second
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stratum was deposited, a stable ostracode populetisted. A single valve near the top of the
canal was likely reworked. Assemblage 1 dominatedsecond channel.

The lithostratigraphic and granulometric data sstggtrelatively fast flow, but the faunal
association and taphonomic parameters did not sufips evidence. Assemblage 11l dominated
the early channel, suggesting a slow, saline flovetapliniestablished a community; other
species were introduced or they represent inclim'etnling of a population. Despite the

discrepancies, salinity was lower than 2,000 h@)l stevensors mast).

Channel 2 strata suggested at least two episodeatef input. Both were moderately fast,
preventing ostracodes from settling. The first epeswas short and allowed ostracodes to
colonize the canal, as streamflow ceased or desleaghstantiallyl. bradyi, C. viduaandL.
stapliniwere the only species present. Moderately salintenvemtered the canal, allowing
Assemblage IlI( bradyidominated) to form a stable community. Salinitysvgsobably greater

1 -1

than 2000 mg I(D. stevensofs mast), but lower than 4,000 mg(l. Bradyi's mast), a®.
stevensonis absent. Towards the end of the record, saltétyreased belol. stevensors
mast. The paleosalinity index also shows a diluagewtrend.

AZ U:9:201 (ASM)
Feature 3

Feature 3 was a main canal about 2.75 m wide &tr.deep (Yost et al. 2000). The
lithostratigraphic and granulometric data suggestéatively fast flow, with an interval of no
flow, probably desiccation. No ostracodes wereveoed. Absence of ostracodes might have
resulted from winter canal operations. Winter d@ifficult time for juveniles to survive, however,
adults may tolerate low temperatures and be trateghoto the site. No interpretation is
warranted.

Feature 7

Feature 7 was a main canal formed by three charhel®lder was not well defined. The
last two were clear parabolas. Channel 1 was figrtiastroyed by Channel 2 and it is about 2.10
m wide and 0.65 m deep (Yost et al. 2000). Sedigi@nboth channels were mostly fine (sandy
silt to silty clay), except Sample 1104 of Chanhelvhere silty sand dominates. Channel 1 was
unfossiliferous. Channel 2 hosted a low to modérdtigh population (12-151 specimens) with
low diversity (3 species). vidug I. bradyi, andC. patzcuarovere present. Taphonomic
features indicated low fragmentation and abrasterl percent), and low authigenic
mineralization and coating (5—10 percent). The xaddex showed strong oxidizing stains. The
A/J and C/V ratios suggested the faunal associastablished an Assemblage IV community.

Channel 1 lithostratigraphic and granulometric daticated continuous, moderately fast
flow at. No ostracodes were recovered. No furthtarpretation is warranted. Channel 2 was dug
into Channel 1; it was about 1.35 m wide and 6Qdeep. The faunal association and taphonomic
features agreed with the lithostratigraphy and gi@metry of the unit. Fine sediments indicated
slow flow for a prolonged time, allowin@. patzcuardo settle as an almost monospecific

-1
population. Salinity was moderately low, less tde®00 mg | (I. Bradyi's mast). The
paleosalinity index showed a similar trend

AZ U:9:222 (ASM)
Feature 3
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Feature 3 is a main canal about 2.2 m wide andhQd@ep. The sediments, fining upwards,
consist of silty sand to silty clay. Sample 105htaned a few valves (nine specimens) of two
speciesC. viduaandC. patzcuaro Taphonomic parameters showed low effects (fragatiem,
abrasion, authigenic mineralization and coating) arslight shell oxidation. The A/J and C/V
ratios showed an entirely Assemblage IV juvenilpylation that did not reach maturity.

The gradual change from sandy silt to silty claggested moderately slow flow. The
occurrence of a few ostracodes near the top diedi@re indicated a community Gf patzcuaro

-1

was forming. Salinity was lower than 4,000 mgdiven the abundance of juveniles and the
occurrence o€. vidua Since the sequence is not complete, it is nagiptesto advance any
further interpretation.

Feature 6

Feature 6 at T-1 of U:9:222 (ASM) consisted ofrag channel with two strata (Figure 151,
center). Fine sediments (silty clay) characteribedsequence (Figure 151, right-center). The
canal is unfossiliferous.

Feature 6 is a possible distribution canal, abduini wide and 0.5 m deep. The
lithostratigraphic and granulometric data indicageslow flow to still water environment. Lack of
ostracodes cannot be explained, since this iseal @hvironment for these organisms. No further
interpretation is warranted.

Feature 10

Feature 10 is a lateral canal about 1.5 m wideGaBan deep. Like Feature 6, this canal was
characterized by slow flow to still water conditsorigain, ostracodes were missing. No further
interpretation is warranted.

AZ U:9:200(ASM)
Feature 91, Reservoir

Feature 91, a reservoir, was at least 17 m wide3anddeep and had more than 20
sedimentary episodes. Seventeen samples fromltduaons were analyzed, representing eight
reservoir strata and a control sample (Tables KBKa4). Samples were collected in three
locations: the northern edge (seven samples),ghiec(six samples), and the southern edge
(three samples). The sediments alternated fromegjyadoam to silty clay. Lithostratigraphic and
granulometric data indicated the reservoir wasatgaly filled. The faunal association and
taphonomic parameters indicate the reservoir heal@mfor prolonged periods All samples,
except the control, contained ostracodes.

Table K.3. Granulometry and Mineral Constituents of Reservoir Ostracode
Samples, Red Mountain Freeway Projectielectronic table is on appended CD)

Table K.4. Taphonomy and Distribution of OstracodesRecovered from Reservoir Samples,
Grouped According to Stratum, Feature 91, U:9:200Red Mountain Freeway Project.
(electronic table is on appended CD)

The northern samples had low (17-35 specimens)damoe, but high diversity (seven
species). Species includgd: vidug |. bradyi, L. staplini C. patzcuargH. brevicaudataP.
pustulosaandD. stevensoniTaphonomic features showed low fragmentationabrdsion (5-10
percent) and no other effects. Initially, Assemblégentered the reservoir, evolved into
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Assemblage Il and returned to Assemblage Il. Theakd C/V ratios indicated that through
most of the record, the faunal population was stabl

The northern set of samples included depositsrdilgcted the early history of the inlet
entering the reservoir (Strata 4p, 4q, 4r, and@#)te water introduce®. stevensorto the
reservoir; Assemblage | was established. The regammained active for a prolonged period, as
D. stevensorflourished andH. brevicaudataentered the reservoir. The former requires six
months to complete its life cycle (Palacios-Fe€4)9the latter requires at least three months,
since it prefers permanent water bodies (Fore$t@t )}l When Strata 4p and 4r were deposited,

the reservoir was still or slow flowing. Salinitgclined below 2,000 mg J The paleosalinity
index showed a similar trend of dilute input. Ceagsained sediments (Strata 4q and 4s)
represented pulses of water input and containasktracodes. Stratum 4s represented a large
input event; when water discharge stopped; a piedehvironment formed. Afterward,
conditions were more saline abd stevensonilisappeared.. staplini C. patzcuarpandC.

vidua, became established; the community resembled Aﬂaglelnlll. Salinity probably rose over

2000 mg Il (D. stevensons mast), but did not exceed 4,000 m¢C. viduds mast).C.
patzcuarodid not complete its life cycle; no adults wereawered, indicating short-term water
pulse into the reservoir. Finally, granulometri¢adshowed a new pulse of water input (Strata 4c
and 4d); no ostracodes were recovered.

Samples from the center of the reservoir repreensecond manifestation of the reservoir.
Overall, samples had low to moderately low (2-5&cspens) abundances and diversity was high
(six species). Species includ€dvidua I. bradyi, L. staplini C. patzcuargP. pustulosaandD.
stevensoniTaphonomic parameters showed low to high fragatemt and abrasion (5—-30
percent), low authigenic mineralization (5—-10 patkeand no coating and some oxidizing stains
were recorded by the redox index. The A/J and @tios indicated the faunal association was
introduced and established a community. Assemblhgetered and, with some fluctuations,
dominated the reservoir's central history.

Fine sediments at the base (Stratum 4b) suggdstediew to still water conditions. Faunal
association and taphonomic features indicatedyyagrsaline waters filled the reservoir. A
monospecific Assemblage Ill_(staplml-domlnated) implied salinity exceeded that of other

salinity tolerant species lik€. patzcuard5000 mg I mast). Gradual water input (shown by
faunal diversity, taphonomy, and granulometric Jlat®wed other species to settle. Assemblage
Il briefly replaced Assemblage lll, but then retedno saline conditions and Assemblage Il
dominated the rest of the celntral reservoirs histatile Stratum14cl was being deposited,

salinity ranged from 600 mg (P. pustulos& mast) to 2,000 mg I(D. stevensors mast),

despitel.. staplini(Assemblage IIl) dominating the environment. Fés/fentered the reservoir
(Stratum 4c2), no ostracodes settled. The occuerehhighly fragmented and abraded specimens
Stratum 4d implied that streamflow was strong pefore the unit accumulated. As flow velocity
slowed, ostracodes colonized and Assemblage llliolted the reservoir, suggesting the water
pulse was brief and the pond returned to slow tiowstill condltlons Salinity was close to 4000

mg | (I Bradys mast). Hypersaline conditions (>5,000 mgctlosed this episode, as shown by
the monospecific Assemblage Il in Stratum 4e.

Samples from the southern edge had low abundabe8sspecimens) and was not diverse
(three species). Ostracode species inclitleddua I. bradyi, andL. staplini Taphonomic
features showed low fragmentation and abrasionQpetcent), and occasional low authigenic
mineralization (5 percent) and oxidizing stainse1J and C/V ratios suggested the faunal
association was introduced, but did not fully depelAssemblage 11l entered the southern edge
of the reservoir and was then replaced by Asserabla@ilute water allowed. bradyiandC.
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-1
viduato enter and become established in the resenaliniy dropped below 4,000 mg |
towards the end of the record. It is possible thatfinal stage of desiccation was destroyed by
modern activity in the area.

When ostracode summary data are grouped accomlistgata (Table K.5), differences
between sample locations become apparent, as liwesservoirs history. As stated, the inlet was
examined only in the northern part of the reserviire earliest strata (4p and 4r) reflected the
most dilute (freshest) water in the record, dongddty Assemblage I. Relatively high valve
concentrations in Stratum 4p reflected a stablensonity. After the reservoir was “remodeled”,
water levels were probably low, creating salineditions and inhibiting ostracode growth, as
Stratum 4b was deposited. The northern edge detitare might have been deeper, allowing a
larger population. Stratum 4c¢ was problematic:simple from the center of the reservoir had the
greatest abundance of ostracodes, while the sarnplaghe edges had none. Perhaps water
levels were low, but persistently maintained witput, allowing a stable population in the center
of the feature, but keeping the shores uninhalgtdbko, this situation was maintained through
the remainder of the reservoir’s history, with aioaal periods of freshening.

Table K.5. Selected Ostracode Indices, Grouped Acaiing to Stratum, Feature 91
(a Reservaoir), U:9:200, Red Mountain Freeway Projdc (electronic table is on
appended CD)

Discussion and Conclusions

The Red Mountain Freeway canals provide importaalogical information to
understanding Hohokam activity in the Phoenix Balsirthis sense, these canals were similar to
the Pueblo Blanco canals of the Scottsdale CarsieBy(Palacios-Fest 1997a). They differ in
that the Red Mountain data indicated prolongedaogjgs of salinization whereas Pueblo Blanco
canals suggested more frequent intervals of saliiz and dilution of canal waters. The
estimated salinity ranges documented in this stughe consistent with the first
hydrogeochemical reports from Hohokam canals (Radaeest 1994, 1997b). Indeed, the

1
estimated values suggested salinity was usuallgtgrehan 2000 mg (D. stevensors mast).
More frequently, salinity ranged between 2,000 &0D0 mg I (C. viduaandl. Bradyis mast),

and occasionally exceeded 5000 mm. patzcuarts mast), allowing the high salinity tolerant
L. staplinito establish a monospecific Assemblage Ill. Ravedye waters very dilute (below 600

-1
mg | ; P. pustulos& mast). Ostracode paleoecology and estimatexityatanges are consistent
with Hem'’s (1985) water chemistry analysis of ttzdt KRiver in the Phoenix basin.

Variations in ostracode assemblages were not asati@as those of Pueblo Blanco
(Palacios-Fest 1997a). Assemblages Il and IV wieeamost frequent and constant clusters. In
several cases, Assemblage Il entered the cangjgesting canal operations occurred in late
spring-early summer. As for Pueblo Blanco, cana&rafion may have occurred from late winter
to early summer, before monsoon season. This pattay explain episodes of dilute water
discharge late in the Pueblo Blanco canal history.

Results of this study were similar to those from tHRS Fire Station Project at the Sky
Harbor International Airport (Palacios-Fest et2fl01). The two studies suggest a period of
increasing salinization of soils. Are the sitesteomporaneous? Radiocarbon dates from the two
locations may elucidate this question.

Shell chemistry analysis of the Mg/Ca and Sr/Cisawill be critical to establishing water
temperature and salinity. The former is relevarddgtermining the time of year the canals were in
use and will provide a comparison to the firstraasties made from Hohokam canals (Palacios-
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Fest 1997b). The latter is necessary to quantifgigaestimates. To date, Palacios-Fest (1997b)
salinity estimates are the only source of infororatiegarding water salinity from Hohokam
canals in the Phoenix basin. Confirmation or réjecof these results are important for future
research.
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