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APPENDIX C

C,0 Micropaleontology

Manuel Pa.lacios-Fest

Tire goal of understauding human activity and environmental impact thror-rgh time has encouraged inter-
disciplinary te search that combines the efforts of archaeologists, geologists, and other scientists. Hohokam
irrigation catrals ate impoftant archaeological featurcs because of their potential sociopolitical implications
(Howard 1993; Wittfogel 1957). The physical and paleontological attribr-rtes of historical-period and pre-
historic canals contribute to the undet'standing of tlre organization of this ancient group in central Arizona.
Over the past 20 years, much progress has been achieved regarding the history of Hohokam canals through
investigations that combined sedimentologic, stratigraphic, and paleontologic studies (Ackerly and Hender-
son l9B9;Anderson etal .1994; Howard and Huckleberry l99l ;  Masse l98l ;  Shaw 2001).

Front the paleontological perspective, the plesence of subfossils (organisms in the process of fossilization
Iess than I 0,000 ye als old) in the geoarchaeologic record is an important soluce of inlornratiou that can Lre
ttsecl to l€construct aucient cnviLonments occupied or aff'ectecl by humans. Ar-nong the rnost useful orgau-
isms found in geoatchaeological sites are ostracodes (microcrustaceans), mollusks, veltebrates, pollen, ancl
botanical rerlains. Eaclr one of these groups leaves an irlprint in the rccord that rnay bc deciphered to eval-
Itate how humans used ancl affected the rnilieu. Ostracodes and mollusks are addressed in this study.

Pafacios-Fest (1989, 1994,1997a; Adams etal .2002; Palacios-Fest et al .  2001) l ras extensively used
ostracodes to reconstruct canal hydraulics, watel chenristry, and likely seasonal operations. Ostracode rc-
search has proved to be a stlong tool in unclerstanding the dynamics of Hohokarl irligation systems. Through
ostracode stLrdies, it has been possible to estirnate canal flow rates, length of canal operation, and efl-ects
of seasonal var iat ion in watet ' f low. Forexample, according to Delorrne (1989),  I - inmocythere tapl . in i . is
cornmonly found in filte secliments, suggesting slow-flow waters-either permaneut or ephemeral-within a
wide saliriity range (euryhaline: -500-7-5,000 rng L'' total dissolved salts [TDS]) . Canclona dt7cLtdro is rnore
tole rant of coarser sediments (Lrp to rnedium sand), suggesting medium flow waters, aud is sornewhert toler-
ant of moderate salinity (euryhaline: 200-5,000 mg L' TDS) trut requires longer water permanence than
L. taplini. Cypridopsi,s iclua and Ilyocypris bradyi are also euryhaline (100-4,000 mg L.' TDS) species. The
fil 'st is associated with seepage or flowittg waters. The second, con-lmon in flLrvial envilonments, is tolerant
ol relatively fast streamflow. Cyprinotus glaucus is also euryhaline (100*10,000 mg I-' TDS) and is linr-
ited to slow-flow to stagnant watels. These three species are cor-un-lon in a broad rauge of sediments, from
clay to mediurn sand (Palacios-Fest 1997zr).

Mollusk an:rlyses are also a powerful tool in reconstructing historical-period and plehistoric canals irr
the Southwest. Bequaeft and Miller (1913) provided a detailed species list of gastropods that indicates the
species distribution from Texas to Califbrnia. Miksicek ( 1989, I 99-5) and Vokes and Miksicek ( I 987) have
described the rnollusk population of Hohokan-r canals and its autoecology to evaluate the irnpact of hnmar.r
activity on the environment itt cerrtral Arizona. More lecently, Adarns et al. (2002), in a modenr analog
study condttcted along the middle Gila River (Sacaton, Arizona), established the modern presence of mol-
lusks in rratural aud man-urade settings. Forexanrple, HelisoutcttenLre, an aquatic planorbid, is currently
present at relatively high elevations (2,000*3,000 ni) but is assumed to have been colnmon at lower eleva-
tions in the past. This species inhabits standing waters and fine sediments and is tolerernt to relatively long
per iodsof desiccat ion(upto2rnonths).  Pl tysctv i rgnta,apulmonate, isawidespreadspeciespresent inal l
types o1'seditrrents but is more colnrlon in fine sediments (silty clay and clay). It also pref'ers standing waters
and tolerates lortg peliods of desiccation. These two species ale formecl either in pel'manent or ephenleral
water bodies.
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The purpose of this study was to analyze the faunal relationship between two different invertebrate
grollps (crustaceans and mollusks) and to deterrnine how the ir respective signatnres can be used to under-
stand Hohokam canal hvdraulics and oeriodicitv of ooerations.

C.1 Study Locale

The Canal Casa Grande systent was fed by the Gila River, which is clraracterized by a broad concentration
of TDS ranging between 300 rng L-' to more than 3000 mg L-' throughout the year' (Hem 1985). Water
follows Types I andZ of Eugster and Hardie's (1978) pathways. That is, water chernistry fluctuates from
dilute (Ca'", [Mg'.], and HCO,.-dominated water; typically fieshwater ol very low salinity conditions) to
Ca"-enriched/HCO, -depleted water (additionally containing Na*, Mg2n and SQ', or Na*, Mg'- and CI-;
rarlges from low salinity to hypersaline conditions). The Nzr', Mg't, and Cl pathway dominates the Gila
River strear l  (Hem l985).

C.2 Materials and Methods

Nineteen sedittrettt samples fi 'om strata associated with three canals and nine clistinct channel episodes were
studied (Table C. l) .  Sanrples col lected from specif ic points at foulplof i le locat ions (1,3,4, arrd 5) 3nd
bLrlk sarnples fi'orn thtee strata wel€ processed fbr ostracode and rnolhrsk analysis. The sanrples represe'ted
three of tlie eight prehistoric channels identified in the field: Canals I, 2, and -5. Samples wer-e processed
following the Il 'eeze-thaw technique standard for this analysis (F-orester 1988) and wa.shed in zr set of three
sieves (> l mm, > 1 06 prl, and >63 pnr). A simple parlicle-size analysis was corrducted after this procedure
to deterl-nine sediment behavior and microinvertebrate response to physical properties of canal strearnflow.

Sedirnent residuals (>l nrrn to >63 pm) were analyzed r:nder a low-power stereoscopic microscope.
Routine rnicropaleontological analysis was performed to cleterrriine fossil contelt a11d fauriat assel-rblages.
Total and relative abtllldzrnce were t'ecot'decl. Becanse flowing systems r-rsLrally hold srnall sample sizes, it
is appropriate to inch.rde taphottomic features like fragrnentation, abrasion, a1d the aclulthood (adLrlt/juvenile:
A/J) and disarticulation (carapace/valve: C/V) r'atios to determine the origin of specimels (Adams et al.
2002;Delorrre l9B9; Forester 1988). For paleoenvironmental interpretation, the sarnples were arranged
by canal and channel episode.

C.3 Results

C.3.1 Sedimentology

Based on Folk et al. (1970), dly sediment fractions fronr these canals rnostly consisted of lig6t brow.ish
gray (1OYR 6/2)to yel lowish browu (10YR 5/4) sandy si l t  to si l ty c lay and clay (Table C.2).  Sedirnent
fractions recovet'ed (fine sands coarser than 63 pm) showed sorne degree of correlatiou among samples
within a channel. Three units (PPS 94, PPS 190, and PPS 185) representing rwo channel episodes of Cairal 1
were selected for this study. The units were "unfossiliferons" clay, indicating slow flow to standing waters
(see Table C'2). Sample PPS l8-5 represents the oldest channel episode, Channel 1a, among these samples.
The two stlata lepresented by PPS 94 and PPS 190 are the same depositionalevent at the base of Channel lb.
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Table C.1. Stratigraphic and Archaeological Context of Micropaleontology Samples

Ghannel
Episode sample stratigraPhic 

stratum/pD Field Characterization of
Sediment Texture

Channel la

Channel lb

Channel lb

Channel 2a

Channel 2a

Channel 2a

Channel 2b

Channel 2d

Channel 2e

Channel 2e

Channel 29

Channel 29

Channcl 2h

Channel 2h

Channel 5d

Channel 5d

Channel 5d

Channel .5t

Channel -5f

bulk

bulk

bulk

IIa

IIb

I Ib

185

94

190

-l -t -)PPS 74 IIb/lIc

PPS 78 llb/llc 3351t29

bulk IIb/llc

337

331
ta i

5ZJ

325

l19

329

326

110

296

295

230

tJtPPS 23 IIb

PPS 24 IIb

PPS 80 llb/llc

PPS72 l lb/ l lc

PPS 28 ub

PPS 58 Ilb/llc

PPS 60 l lb/ l lc

PPS .54 IIb/lIc

PPS 69 l lb/ l lc

PPS 65 IIb/lIc

PPS 67 llb/llc

PPS 25 IIb

PPS 26 IIb

clay

silty clay

clay

f ine-sandy loarn to si l ty loarn

fine-sandy loam/clay

clay

fine-sandy loam

fine-sandy loarn to l'ine sand

fine-sandy loam

sil ty loarn

fine-sandy loanr

clay

fine-sandy Ioanr

si l ty loanl

si l ty loarn to f ine-sandy Ioam

sil ty loam

fine-sandy loam

silty loam to l'ine-sandy loam

226 fine-sandy loarn to loamy fine-sand

Nate: PPS-point-proven ienced sample.
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Table c.2. Resurts of simpre particre-size Anarysis of sediment sampres

Color Name Munsell Color
(dry)

Textural Classs

cD(o

-:i \o
Y-
cF

ts*

--o\ q id
vl

-=
iE6
. \F

(9

6g
E -r.

oet?
Fi l

:Fg

aoF
; ,E.P
F.P;
: ;E
**n,*
JoX

OJ

O

6co.o
o.E
X8o AA

".J; .o,5
EEE
3iE

23

)A

25

/o

JR.

6.5

67

54

69

58

60
' t )A

72

78

80

74

94

185

190

o
b

I

l

1

I

l

4

4

3

4

3

3

none

4

5

5

4

none

none

n0ne

131

/zo

296

295

230

326

110

119

329

J Z-)

J l )

124

331

| ?o/ i?s

J3 l

333

94

185

190

5f

5f

5d

5d

5d

2h

2h

/o

2e

2e

2d

2b

2a

2a

/.a

1b

1a

lb

10

0.9

3.5

5.4

12.5

0.2

0.1

0.3

0.1

0.1

0.1

0.2

1.2

0.r
0.0

j J

0.7

0.6

0.1

30.3

) t .z

I  t . )

25.1

43.8

6.0

10.0

25.1

8.6

2.5

qo

4.9

39.3

1.0

2.2

42.5

6.9

6.3

1.6

16.1

15.7

15.4

I  t .o

9.3

l l . l

8.8

20.7

7.8

12.0

7.8

14.3

12.1

J. t

1.6

r 8.6

J. I

2.4

0.9

) t . /

5i.6

53,9

55.4

34.8

82.8

82.0

54.1

83.7

85.4

82.6

81.3

41.5

vo- |

96.3

3"1.8

8 9.8

90.9

98.2

1.9

0.9

3.5

5.5

I  z. )

0.2

0.1

0.3

0.1

0.1

0.1

0.2

1.2

0.1

0.0

I . - )

0.7

0.6

0.1

30.3

31.4

)74

/.).)

43.6

6.0

9.9

25.0

8.6

2.5

9.9

4.9

39.3

1.0

2.2

42.4

6.9

o.J

l .o

16.1

15.8

15.4

12.8

9.3

11.1

6.1

20.7

7.8

r2.0
'7.8

14.2

12.1

3.1

1.6

r 8.6

3.1

2.4

0.9

51.7

5 i .9

)5.  /

56.2

34.7

82.7

8r.3

54.0

83.5

85.4

82.3

80.7

47.5

95.8

96.2

37.7

89.4

90-'7

97.4

11-27 100.0 48.3

41-53 99.4 4.7.8

58-6i 100.3 46.4

67-69 98.5 43.1

77-88 100.4 65.6

23-33 100.1 1-7.3

3542 100.9 18.9

48-53 100.2 46.1

57-66 100.2 16.5

58-61 100.0 14.6

63-68 100.4 17.8

67 -71 100,7 19.4

72-78 100.1 52.6

44-55 100.3 4.2

61-64 100.1 3.8

83-84 100.2 62.4

26-31 100.5 10.7

115-120 1A0.2 9.3

90-98 100.8 2.6

sandy silt

sandy silt

sandy si l t

sandy silt

gravelly silty sand

si l ty clay

si l ty clay

sandy si l t

silty clay

silty clay

silty clay

silty clay

silty sand

clay

clay

silty sand

clay

clay

yellowish brown

light blownish gray

Iight brownish gray

yeliowish brown

brownish yellow

light brownish gray

yellowish brown

light brownish _eray

yellowish brown

yellowish brown

yellowish brown

yellowish brown

light brownish gray

yel lowish brown

yellowish brown

br-ownish yellow

yellowish brown

yellowish brown

1OYR s/4

1oYR 6/2

lOYR 6/2

10YR 5/4

10YR 6/6

1OYR 6/2

10YR 5/4

1oYR 6/2

1OYR 5/4

1OYR 5/4

roYR 5/4

1OYR 5/4

10YR 6/2

10YR 5/4

1OYR 5/4

1OYR 6/6

1OYR 5/4

1OYR 5/4

IOYR 4/2Norc: PPS=point provenienced sample.
clay dark grayish brown
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Canal 2 consisted of eight episodes (a-h), six of which were analyzed for microfossils (a, b, d, e, g,
and h). Channel 2a consisted of upwardly fining sediments (see Table C.2). Channels 2b and 2d were rep-
resented by single strata, whercas Channels 2e,2g, and 2h consisted of two strata each. The sedimentary
composition alternated from silty sand to silty clay 01'clay, indicating rnoderately slow to standing watels.

Channel 5 consisted of six episodes (a-t). Thlee sediment samples fi'om Channel 5d and two rnore florn
Cltannel 5f wete analyzed. The uppelmost stl 'atllur associated with Channel 5f (Unit 131, PPS 23) is a "cap-
ping" episode rnarking the end of the sedimentary seqllence in Canal5. Fining upwards, the units lange
fi'om gravelly sandy silt to sandy silt, indicating a moderately fast flow (see Table C.2).

The sediments contaitted abundant quartz, feldspars, biotite and muscovite, natural glass, and nndeter-
rnined rock fragments. Charcoal, authigenic carbonates, and organic remains (shells) were also common;
other minerals were rare (Table C.3).

C.3.2 M icropaleontology

Tables C.4-C.6 present the rnicropaleontological content and taphorromic features chaacterizing each sample.
Poor abundatrce and diversity were recorded in the eleven "fbssiliferous" samples. Total and relative abun-
dance wele recorded lor mollusks artd ostracodes. Fossil content ranged florn extrcmely rare to very l'ale.
Relative abutrdance categories ale: extr€rnely rare (< 5), very rare (> 6<2O), rare (> 2l<5O), moderately
trbnndant (> -51< 100),  abundant (> 101< 500),  very abundant (> 501< 1000),  and extrernely abundant
(> (1001), (see Table C.4). The taphonomic paralneters used to determine the oligin ol'the sediments are
etlso listed in Table C.4. Fragrnentation and abrasion ranged from low (5 percent) to moclerately high (30 per-
cent).  No evidence of et tct 'ustat ion, coat ir tg,  or stains (redox index) was observed in the shel ls (r lo l lusks
and ostracodes). Shells were very well preserued (clear or white).

C.3.2.1 Ostracodes

Table C.5 sLrrntnal'izes the absohlte and relative abundance and the adulthood (A/.1) and disarticr,rlation (C/V)
ratios by species. Itoul spccies were presellt iu these canal channels: Ctarclon.a petzcuoro, Il.y,ocypris bradyi,
Cltpridopsis t,iclua, and Cyprinotus glaucu.s. Cyprinotus glaucus was the most abundant species; other spe-
cies were only recorded from Canal5 (PPS 23 and PPS 28), where C. gluucus appeared once. All fbssil-
i feroussampleswerecharacter izeclbyaver:ysmal lpopul t r t ion(0.01-0. l l  indiv iduals/gof sedimeut)and
Iow diversity (14 species). Poor population appealed to be the result of the streamflow, as suggested by
the moderately high fragmentation (10-30 percent) and abrasion (.5-10 percent) r'ates recorded, at least for'
part of Canal 5. However, this does not explain their absence in finer sediments that certainly reflect slow
flow to stagnant waters. Taphonomic properlies indicate that microinveftebrates werc introduced in the early
stages of canal operation (Adarns etal.2002; Delorme 1969,1989; Forester 1988; Palacios-Fest 1997a).

C.3.2.2 Mol lusks

Table C.6 snmrnarizes the absolute and relative abundance of the gastropod species present in the sampled
Canal 1 clrannels at Canal Casa Grande. Two species, Helisctntct tenue (planolbid) and Ph1'.s61 virgdu (pul-
monate), were extremely rare (0.01 individuals/g of sedinrent in the three sarnples containitrg rnolh"rsks). The
taphononric features (fragmentation and abrasion) indicated the specimells were rcworked as juveniles.
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Table C.3. Mineral Composition of Sediment Samples

Mineralogy

o -  6 6 
o er 

,  -  E €#=*.^ 
sE E E ug i  n-  F E e 'g '  

'E 
E Eo + in g =8, EB

f i t  sE ;  $ iE g f r  # s s r  E E 5 i lg $E $g 8 *s BE

24 1 226 5f 41-53 X X X

25 1 296 5d 58-61 X X X

26 1 295 5d 67-69 X X

28 1 230 5d 77-88 X X X

65 4 326 2h 23-33 X

67 4 110 2h 3542 X

54 3 1r9 29 48-53 X X

A 69 4 329 29 51-66 X

58 3 323 2e 58-61 X

XXXX

XXX

XXXXX

XX

XX

XXXX

XXXX

XXX

X

XX

XXX

XXXX

XX

XXXX

XX

X

X

XXXX

XXXX

XXXX

XX

XX

XX

X

XX

X

X

XX

XXX

XX

XXX

X

XX

XX

X

2311315f11-27XXXXXX

60 3 325 2e 63-68 X X X

124 none 124 2d 6'l-71 X X

72 4 331 2b 72-78 X X

78 5 1291 2a 44-55 X
335

80 5 337 2a 61-64 X

74 4 333 2a 83-84 X

94 none 94 ib 2G31 X

185 none i85 1a 1 15-120 X X

190 none 190 ib 90-98 X

Nole: PPS=point-provenienced sample.



Table C.4' Micropaleontological Gontent and Taphonomic characteristics of Sediment Samples
Sample Profile
iJte,iil r"""rr"" stratum channel 

t"ttfr'"1
Taphonomy of Ostracodes and Mollusks

Ostracodes Mollusks Fragmentation Abrasion Encrustation Coating Redox lndex Color

O
{

L5

.A

25

zo

28

65

67

54

69

58

OU

1aA

72

78

80

74

94

185

190

1

1

1

1

I

A

4

3
A

5

none

131

296

295

230

3?6

110

119

JZY

JZJ

325

124

551

1.29t335

337

JJJ

94

185

190

5f

5f

5d

5d

5d

2b

2h

/o

2e

2e

2b

a^

2a

Ld

lb

1a

1b

1

1

z

a
L

4

1l

z

1

30

10

5

r0
10

15

10

5

)

10

10

10

10

l1-27

41-53

58-6r

67-69

7'7-88

zJ-.5 5

3542

48-53

57-66

58-61

63-68

ot- t  l

72-78
An <<

6r-&

83-84

26-31

r15-120

90-98

l0

1

I

1

clear

clear

clear

clear

clear

white

clear

clear

clear

clear

clear

4

5

5

A

none

none

none

Nore: PPS=point-provenienced sample.



Table C.5. Ostracode Specimens Recovered

l. bradyi C. vidua C. glaucus C. patzcuaro

n A,/J" Cfy'' n A/J' C y'o n A/J' C/Vo n A"/J" C/Vo

ct)

.EGOE6
? E, t t

-c ' ;oaho
6q9t ioo
J-=ts: i=EE' o. l1-oo
oisEoo
EE :o. :<i i :
o i :P>=f i )
L

o-(,O^OO

Sample
rD (PPS)

0.02

0.02

0.04

0.1 I

0.02

0.0r

3

7

3

I

2

2

A

t1

2

1

o
oo

23

1A

25

zo

28

65

o/

69

58

60

72

78

80

74

94

1 131

1 226

1 296

1 295

1 230

4 326

4 110

3 119

4 329

3 323

3 325

124 none 124

4 331

5 129t33s

5 33'7

4 333

none 94

185 rlone 185

I 90 none 1 90

5f 1t-27 100.0 48.3

5f 41-53 99.4 4'7.8

5d 58-61 100.3 46.4

5d 6'7-69 98.5 43.1

5d 77 -88 100.4 65.6

2h 23-33 100.1 1'/.3

2h 3542 100.9 18.9

29 48-53 100.2 46.1

29 57-66 100.2 16.5

2e 58-61 100.0 14.6

2e 63-68 100.4 17 .8

2d 67-71 100.7 19.4

2b 72-78 100.1 52.6

2a 44-55 100.3 4.2

2a 6144 i00.1 3.8

2a 83-84 100.2 62.4

1b 26-31 100.5 10.7

la 115-120 100.2 9.3

lb 90-98 100.8 2.6

0.03

0.07

0.03

0.01

l -

11

1-

l l

l -

2-

1-

4 0.5

2-

2 0.5

4 0.5

t1 0.27 0.18

21

t-

1-

1-

Nora: PPS-point-provenienced sample
" A/J is Adult / Juvenile.
oC/V 

is Carapace / Valve.



Table C.6. Gastropod Specimens Recovered

Sample lD Prof i le e+r-+, ,m 
^L^__-,  

Level  Bulk Wt,
(pps) Locat ion 

stratum channel  
{cm bgs) (s)  

> 63 pm weight 
Mol lusks 

Mol lusks Physa virgata Helisoma tenue

o
ia

23

L+

25

26

28

65

61

54

69

58

60

124

72

78

80

74

94

185

190

1

I

1

1

I

4

4

3

4

3

3

none

4

5

5

4

n0ne

none

none

131

))(,

296

295

230

Jio

110

119

379

323

325

124

331

r29t335

337

JJJ

94

185

190

1 t-27

41-53

58-6 I

6'7-69

77-88

3542

48-53

5't-66

58-6 1

63-68

o/- /  I

72-78

44-55

61-64

83-84

26-31

r00.00

99.40

r00.30

98.50

r 00.40

1 00.1 0

100.90

100.20

r 00.20

100.00

100.40

100.70

100.10

100.30

100.10

r 00.20

100.50

48.30

4'7.80

46.40

43.10

65.60

17.30

18.90

46.10

16.50

14.60

17.80

19.40

52.60

4.20

3.80

62.40

10.70

9.30

2.60

0.01

0.01

0.01

5l'

5f

5d

5d

5d

2h

2h

/o

2e

2e

2d

2b

1b

la

1b

I

I

I

I

I

r00

100

l lnn

l  r5-120 100.20

90-98 100.80

Nrle: PPS=point-provenienced sample.



C.3.3 Interpretation

The grain-size analysis reflects the depositional patterns throughout the history of these canals (see Ta-
ble C.2). The fine sediments (clay) at Canal 1 indicate slow flow or standing water conditions during
deposition. A single juvenile valve of C. glaucus recovered from PPS 94-in addition to the fragmenta-
tion and abrasion indices-show the specimen was introduced with streamflow.

Tliree samples from Channel 2a yielded the richest ostracode rccord. No nrollusks were recovered fl'om
this plofile. The grain-size data indicate decreasing streamflow thlough tirne (see Table C.2). Samples
PPS 74 (Straturn 333) and PPS 80 (Stratum 337) contained ostracodes (C. glaucus). The taphonornic param-
eters (fragmentation and ablasion) suggested the specimens were introduced iuto the system; the adulthood
and disarticulation ratios werc consistent with this hypothesis. Stratum 337 probably represents the ending
episode of a water flow cycle indicated by Stratuni 338. The ablupt change in litltology from a fine sandy
loam (see Straturn 338 in Table D.l, Appendix D) to a clay (see TableC.2) indicates that the canal flow
was fast (Stratum 338) and abruptly temrinated, allowing the fine sediments and a larger number of shells
to accnmulate (Stratum 337).

Sample PPS 78 probably represents the ending episode of a water-flow cycle similar to sample PPS 80.
The characterization of Stratum 33.5 as clay in Table C.2, however, conflicts with the field characterization
of tlris stratlux as fine-sandy loarn (see Table D.l). This discrepancy is explained as follows. When Profile
Colrrmn -5 was originally recorded, Strata 335 and 129 were considered a single depositional unit. After
sanipling, the r-rppel clay deposit was designated as a distinct unit (Straturn 129). The field description is
based on the bulk of the unit (Straturn 335), but the materials submitted for micropaleontology studies ob-
viotrsly derived from the {'inal clay unit (Straturn 129).

Absence of microfossils in the sarnple PPS 78 may have resulted from one of two situations. Again,
runsatnrated water lray explain the loss of organisms. A second hypothesis is rapid desicc:rtion of the de-
posits. Presence of calcareous rnasses may rule out the first alternative.

A sample flom Channel 2b had an extremely poor ostracode population; no nrollusks were recovered.
Four specimens of C. glaucu.s were ilttroduced into the systern by a moderately slow streamflow. The taph-
ononric parameters are consistent with this interpretation. Channel 2d, also reprcsented by a single sample,
was eqtrally poor in abundance and diversity. Two valves of C. glaucus were reworked by a slow stleam-
flow. Again, the taphonomy indicates ern allochthonous pl€sence of rnicrofossils.

Two salnples f}om Channel 2e yielded an extremely poor rnicloinvertebrate record as well, despite the
favorable cortditiotts indicatecl by tlre grain-size data (see Table C.2). Slow flow clraracterized the strata.
A shell of P. virgatc (gastropod) was thc only specimen found at the lower stratllrrl. Two valves of the
ostracode C. glaucus were collected from the upper stratum. Taphonornic fezrtures indicated good preser'-
vation, but thc species were unable to settle.

Channels 29 tntd 2h consisted of two "unfbssiliferous" samples each. Absence of rnicroinvertebrates
in these two episodes is troublesome. Fine-grain sediments (silty clay) ale among the richest in micropaleon-
tological content. The more likely explanation is that at this time, canal waters were HCO.'-depleted (-fype 2
pathway) to the extreme of diluting existing calbonates. Because both ostracodes aud rnollusks are pro-
vided with a calcium carbonate skeleton, the shells were the only potential sonrce of calbonate to approaclr
ionic equilibrium in solution. Table C.3 shows absence of calcareous lnasses in these strata.

The lowermost stratuln in Channel5d contained no fossils, owiug to a rnoderately fast flow as indicated
by the large medium sand fraction (see Table C.2). Two other samples frorn Channel 5d contained a few
nricrofossils. Ilyocl,pris braclyi, Cypridopsis vidua, and Canclona patzcLtqro (ostracodes) and Helisontct
tentte (snall) were extremely rare. Specimens were introduced by streamflow and unable to settle a cot-n-
munity. Strearnflow was stil l moderately fast, as shown by the grain-size data (see Table C.2).

Channel,5f ,  represented by two strata (131, sarnple PPS 23, and226, sample PPS 24),  y ielded a few
more specir-nens and the greatest diversity within a single phase. The lower straturn (226) contained three
ostracode species: I. bratl1,i, C. t'iclua, and C. gLcLttcr.ts, but no mollusks. The r"rpper strattlltt ( 131 ) contailed
the ostracodes I. bradyi, C. viclua, and C. patzcuero, as well as the gastropod Plry:;ct virgata. Despite the
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slightly licher and more diverse ostracode fauna, the specirnens recovered do not reflect a biocenosis (a
local cornrnunity). Cl,pritloLtts glaucas was the most abundant species. However, given its habitat prefer-
ences, it is trnlikely the species reflected a local population. I. bradyi and C. t'iclucL appeared once in Stra-
ttrn226; in addition, C. patzcucrro appeared once in Stratum 131 (see Table C.5). Sirnilarly, Physa virgata
appeared once at Stratum 131 (PPS 23). Strearnflow was a major factor, lirniting rricroinvertebrates to es-
tablish a comrnunity in Phase 5f. Grain-size data indicate a rnoderately fast flow (see Table C.2). The rnicro-
fanna wer-e reworked bv streamflow.

C.3.4 Discussion and Conclusions

The conibined sedimentological aud micropaleontological analyses plovided a rcsourceful strategy for un-
derstartdittg the history of canals at AZ AA:2:30 (ASM). The particle-size analysis indicated that these canals
were characterized by episodes of varying strearnflow. A similar trend was recorded from plevior-rs sites
along tlre middle Gila River (Pecos Road site GR-556; Palacios-Fest 1991b) and the Santa Cruz River (Las
Capas site AZ AA:12: I I I ([ASMI); Palacios-Fest et al. 2001; Whittlesey er al. 2008). In contrasr with these
studies, the cauals in the cunent project wele extremely poor in rnicroinvertebrates. Some canals along SR 87
in Safford, Arizona, and the Zuni Wetlands in Zuni, New Mexico, were wol'se than Canal Casa Grande
(Pafacios-Fest 200t, 2002b), but other than these, no other studies yielded a record this poor.

Despite the poor micropaleontological record, the degree of preservation of shells indicated that, in
lnost cases, specirnens were introduced and did not establish a population, or if so, the unsatulated watel's
diluted them during bLrrial. At this time, it is not appropriate to attempt a hyclrochemical reconstruction of
thc canal waters because the fauual composition does not warrant the analysis.

The four ostracode species present in the several channel episodes fit the water chemistry and TDS
rcported for the Gila River (300-3000 mg L-'; Hem 198-5). However, the poor record did not allow firrther
elaboration on the issue. Most ostracode species present have a r-ninimum salinity tolerance greater than
100 mg L 'TDS and a nraximum between 4000 anci 5000 mg L 'TDS, except for C. glaucir.s, which is able
to tolerate a salinity as high as 10,000 mg L-l TDS. Based on previolrs reports frorn the Phoenix and middle
Gila River ateas, it is unlikely that the Canal Casa Grande waters exceeded a salinity grcelter than 1000 urg L''
that rrray be harml'ul to cultigens (Palacios-Fest 1997b, 2002a).
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