












































































                 SAMPLE NUMBER 1 2 26 27 28 30 31 32 35 37 38 39 41 42 43 45 46 48 50 56 58 59 61 62 67
raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count

POLLEN TYPE
Anacardiaceae 1  1 1    
Apiaceae 1
Betulaceae, Alnus 2 1 1 1 1  1 2 1 2  1
Burseraceae, Bursera 1  2 1 1  
Corylaceae, Corylus 1 1  
Cupressaceae   
Pinaceae, Pinus 42 48 28 42 2 2 3 20 47 1 3 5 17 52 14 56 42 27 9 7 100 24 3 3 3
Fabaceae 4 7 11 13 1 5 7 2 1 2 3 7 8 5 8 8 2 1 7 4 2 2
Fabaceae, Dalea  2 z
Fabaceae, Erythrina 2
Fabaceae, Parkinsonia  1 1
Fabaceae, Prosopis 1  1
Fagaceae, Quercus 54 51 86 64 5 7 19 99 61 4 2 8 48 62 39 80 74 56 24 14 145 58 13 16 7
Myricaceae, Myrica 1  1
Rosaceae  3
Myrtaceae 2 2  2 1 1
Saliaceae, Populus 1 1  1
Saliaceae, Salix 1 1  1 1 1 1 1 1
Sapindaceae 3 2 1 1 1
Sapotaceae 1 1  1 1 2
TCT 4 10 2 3 1 14 6 4 1 6 1 1 1 4 2 1
Ulmaceae, Celtis 1 1 2  1 2 2 2
Ulmaceae, Ulmus 1
Amaryllidaceae  1 1 1 1 1
Aquifoliaceae, Ilex 1  1 3 1 1
Apocynaceae  
Asteraceae, Hi-spine 19 62 51 58 3 6 7 43 55 6 6 5 54 22 27 32 68 68 15 2 33 26 3 4 5
Asteraceae, Low-spine 41 63 90 116 6 10 13 118 78 4 2 19 57 34 88 104 88 110 23 14 65 49 4 7 6
Brassicaceae 1 1
Boraginaceae, Cordia 1
Cheno-Am 10 33 9 30 2 4 10 35 3 29 11 14 18 24 24 18 4 30 20 1 7 1
Chenopodiaceae, Sarcobatus 1
Convolvulaceae 1  1
Convolvulaceae, Ipomea 1 2  
Lamiaceae 2 4 10 1 3 1 1 1 8 6 5 4 5 1 4 2 1 1 2
Liliaceae 2  2 1 1 3
Malvaceae, periporate 4 3 4 1 2 3
Malvaceae, triporate 1 1 1 3
Nyctaginaceae 1  1
Poaceae x<40 76 212 194 153 10 10 22 136 207 12 6 33 186 62 51 105 195 100 63 21 121 74 9 17 7
Poaceae 40<x<60 1 4 1 1 1 2 2 1 2 2
Polygalaceae 2 1  1 1 1
Polygonaceae, Polygonum 1
Typhaceae, Angustifolia type 1 1 1 1
Urticaceae, Urtica 1 1 3 1 4 3 1 3 1 2 2 4 3 1
Cucurbitaceae, cf Lagaenaria  
Juglandaceae, Juglans  1 1 1
Solanaceae 3 1 3 3 1 1 3 2 2 4 2 4 1 1 1
Cyperaceae 1 3 1 1 3 9 1 1 3 2 4 2 2 4 1 2 1
Malvaceae, Gossypium 1 1 1 2
Zea (Poaceae>60) 1 2 1 1 3

 
Unknown 1 5 0 4 1 0 0 2 4 0 1 0 4 1 0 3 4 4 2 1 1 1 0 0 0
Indeterminates 16 58 42 49 14 11 21 67 51 5 5 13 62 11 39 70 39 71 44 24 20 12 9 13.0 5.0

 
Total 274 576 526 563 44 50 95 524 583 36 27 95 500 284 293 501 560 501 216 91 546 284 43 74 41

Lycopodium observed 7 79 411 130 231 71 107 412 106 118 118 183 618 25 148 231 40 389 332 210 20 101 303 313 156

Total Indeterminates 16 58 42 49 14 11 21 67 51 5 5 13 62 11 39 70 39 71 44 24 20 17 9 13 5
  broken 5 11 18 13 7 4 8 35 27 2 5 10 34 6 11 35 15 33 31 19 11 4 4 11 3
  crumpled 9 26 23 21 3 2 13 23 14 3 15 5 20 18 16 24 6 2 6 10 3 1 1
  folded 5 1 3 1 2 3 1 1
  thinned 1 6 1 3 5 5 1 6 6 7 3 3 2 1 1
  eroded 3 8 1 2 6 1 1 1 3
  corroded 1 7 4 2 3 2 1 2 5 2 4 5 9 6 2 1 1

Unknowns
   Unk 1
   Unk 2
   Unk 3
   Unk 4
   Unk 5
   Unk 6
   Unk 7
   Unk 8
   Unk 9
   Unk 10
   Unk 11

TABLE OF OBSERVATIONS



occ surf occ surf  occ surf
                 SAMPLE NUMBER 69 70 71 73 75 76 77 78 79 81 84 85 86 87 88

raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count raw count
POLLEN TYPE
Anacardiaceae 1 4 1
Apiaceae
Betulaceae, Alnus 5 1 1 1 1 1 1
Burseraceae, Bursera 1 30 3
Corylaceae, Corylus 1 1
Cupressaceae
Pinaceae, Pinus 91 73 58 33 18 15 2 4 80 46 80 58 10 10
Fabaceae 15 12 14 6 9 1 9 9 7 9 2 2
Fabaceae, Dalea 1
Fabaceae, Erythrina
Fabaceae, Parkinsonia 2 1 4
Fabaceae, Prosopis 1
Fagaceae, Quercus 51 54 65 78 27 16 7 4 118 59 70 71 26 9
Myricaceae, Myrica 1 1 1
Rosaceae 1 1
Myrtaceae 1 1 1
Saliaceae, Populus
Saliaceae, Salix 1 1 1 1
Sapindaceae 2 2
Sapotaceae 3 2
TCT 2 5 9 3 2 7 13 4 10 1
Ulmaceae, Celtis 1 2 3 1 4
Ulmaceae, Ulmus
Amaryllidaceae 1 1
Aquifoliaceae, Ilex 2
Apocynaceae 1 1
Asteraceae, Hi-spine 64 71 80 34 19 9 10 6 39 58 47 40 14 9
Asteraceae, Low-spine 79 83 78 47 98 21 12 7 73 71 83 94 24 12
Brassicaceae 1
Boraginaceae, Cordia
Cheno-Am 38 35 42 31 34 2 5 2 35 31 30 39 20 7
Chenopodiaceae, Sarcobatus
Convolvulaceae 1
Convolvulaceae, Ipomea
Lamiaceae 1 2 3 2 1 1
Liliaceae 3 1 1 3 5 2 1 1
Malvaceae, periporate 2 1 2 1 1 1 1
Malvaceae, triporate 1
Nyctaginaceae 1 1
Poaceae x<40 168 171 172 74 72 35 12 14 133 207 170 148 55 9
Poaceae 40<x<60 3 2 2 4 2 6
Polygalaceae 1
Polygonaceae, Polygonum
Typhaceae, Angustifolia type 2
Urticaceae, Urtica 4 4 3 3 1 1 1 2 6 5
Cucurbitaceae, cf Lagaenaria 1
Juglandaceae, Juglans 1
Solanaceae 1 1 5 1 1 1 3 1 3
Cyperaceae 1 4 7 7 2 1 5 1 12 5
Malvaceae, Gossypium 1
Zea (Poaceae>60) 1 1 1

Unknown 9 5 3 0 2 0 1 0 11 1 9 8 1 1
Indeterminates 64 49 64 20 44 28 26 7 34 63 48 71 40 7

Total 600 578 619 340 332 136 78 47 557 585 567 611 211 67

Lycopodium observed 8 12 17 247 195 53 150 77 12 22 14 111 201 134

Total Indeterminates 64 49 64 20 44 28 26 7 34 63 48 71 40 7
  broken 16 22 21 12 13 10 14 4 5 16 10 27 22 5
  crumpled 17 15 19 4 20 8 4 3 22 29 23 25 10 1
  folded 15 3 5 1 2 3 5 3
  thinned 8 4 5 2 2 7 2 6 8 6 1
  eroded 1 1 3 6 3
  corroded 7 4 11 1 7 6 7 7 9 5 2

Unknowns
   Unk 1   4
   Unk 2 2 2
   Unk 3 2 2
   Unk 4 3 2
   Unk 5 1
   Unk 6 1
   Unk 7 4 1
   Unk 8 2
   Unk 9 1 2
   Unk 10 5
   Unk 11 4



occ surf occ surf occ surf occ surf occ surf occ surf
                                    SAMPLE NUMBER 1 2 26 27 28 30 31 32 35 37 38 39 41 42 43 45 46 48

Anacardiaceae 0.2    0.2  0.2    
Apiaceae  2.8   
Betulaceae, Alnus 0.7  0.2 0.2 2.3   0.2     0.2 0.7   0.2 0.4
Burseraceae, Bursera      0.2  5.6 3.7    0.2
Corylaceae, Corylus  0.2     0.2        
Cupressaceae             
Pinaceae, Pinus 15.3 8.3 5.3 7.5 4.5 4.0 3.2 3.8 8.1 2.8 11.1 5.3 3.4 18.3 4.8 11.2 7.5 5.4
Fabaceae 1.5 1.2 2.1 2.3 2.3  5.3 1.3 0.3  3.7 2.1 0.6 2.5 2.7 1.0 1.4 1.6
Fabaceae, Dalea          0.4  
Fabaceae, Erythrina  0.7  
Fabaceae, Parkinsonia              0.2
Fabaceae, Prosopis 0.4            0.4     
Fagaceae, Quercus 19.7 8.9 16.3 11.4 11.4 14.0 20.0 18.9 10.5 11.1 7.4 8.4 9.6 21.8 13.3 16.0 13.2 11.2
Myricaceae, Myrica 0.2           
Rosaceae            
Myrtaceae 0.3    0.4    0.4 0.4  0.2  
Saliaceae, Populus 0.2 0.2           0.2
Saliaceae, Salix 0.2 0.2       0.2 0.4  0.2 0.2
Sapindaceae  0.5    0.3   0.2    0.2
Sapotaceae 0.4     0.2    0.2 0.4    
TCT 1.5 1.7 0.4 0.5   0.2 2.4   1.2 1.4 0.3 1.2  0.2
Ulmaceae, Celtis  0.2 0.2 0.4      1.1 0.4 0.7     
Ulmaceae, Ulmus 2.3
Amaryllidaceae        0.2 0.4  0.2  0.2
Apocynaceae    0.2   1.1 0.6   0.2  0.2
Aquifoliaceae, Ilex          
Asteraceae, Hi-spine 6.9 10.8 9.7 10.3 6.8 12.0 7.4 8.2 9.4 16.7 22.2 5.3 10.8 7.7 9.2 6.4 12.1 13.6
Asteraceae, Low-spine 15.0 10.9 17.1 20.6 13.6 20.0 13.7 22.5 13.4 11.1 7.4 20.0 11.4 12.0 30.0 20.8 15.7 22.0
Brassicaceae  0.2  0.2
Boraginaceae, Cordia
Cheno-Am 3.6 5.7 1.7 5.3 4.0 4.2 1.9 6.0 0.0  3.2 5.8 3.9 4.8 3.6 4.3 4.8
Chenopodiaceae, Sarcobatus  0.2
Convolvulaceae 0.2    0.2  
Convolvulaceae, Ipomea  0.2  0.4      
Lamiaceae  0.3 0.8 1.8 2.0 0.6 0.2 2.8  1.1 1.6 1.2 0.9 0.8
Liliaceae  0.3      0.4  0.3 0.2   
Malvaceae, periporate  0.7  0.5   0.7   1.1 0.4     0.6
Malvaceae, triporate  0.2 0.2   0.2 0.6
Nyctaginaceae 0.2   1.1    
Poaceae x<40 27.7 36.8 36.9 27.2 22.7 20.0 23.2 26.0 35.5 33.3 22.2 34.7 37.2 21.8 17.4 21.0 34.8 20.0
Poaceae 40<x<60 0.4 0.7 0.2 0.2  0.2 0.3  0.4 0.4  0.4   
Polygalaceae  0.3 0.2        0.2 0.2  
Polygonaceae, Polygonum   
Typhaceae, Angustifolia type  0.2   0.2 1.1   0.3    
Urticaceae, Urtica 0.4 0.2 0.6  2.0 0.8 0.5  0.2 1.1 0.3 0.4 0.4 0.8
Cucurbitaceae, cf Lagaenaria        
Juglandaceae, Juglans   0.4   0.2  
Solanaceae  0.5  0.2  0.6 0.5  0.2 0.4 1.0 0.4 0.4 0.8
Cyperaceae 0.4 0.5 0.2   1.1 0.6 1.5 2.8 1.1 0.6 0.7 1.4 0.4 0.4 0.8
Malvaceae, Gossypium    0.2   0.2   0.2   
Zea (Poaceae>60) 0.2   0.3   0.2 0.4     

        
Unknown 0.4 0.9  0.7 2.3 0.0 0.0 0.4 0.7 0.0 3.7 0.0 0.8 0.4 0.0 0.6 0.7 0.8
Indeterminates 5.8 10.1 8.0 8.7 31.8 22.0 22.1 12.8 8.7 13.9 18.5 13.7 12.4 3.9 13.3 14.0 7.0 14.2

   
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

 
Pollen Sum 274.0 576 526 563 44 50 95 524.0 580 36 27 95 500 284 293 501 560 501

 
Lycopodium observed 7.0 79 411 230 231 71 107.0 412.0 106 118 118.0 183 618 25.0 148.0 231.0 40.0 389

Concentration per cc 33440.5 6229.0 1093.4 2091.2 162.7 601.6 758.5 1086.6 4674.6 260.6 195.5 443.5 691.2 9705.1 1691.3 1852.9 11960.5 1100.3

APPENDIX II: POLLEN FREQUENCY VALUES  (%)



occ surf occ surf occ surf occ surf
                   SAMPLE NUMBER 50 56 58 59 61 62 67 69 70 71 73 75 76 77 78 79 81 84 85 86 87 88

Anacardiaceae        0.2 0.7  1.5
Apiaceae
Betulaceae, Alnus   0.4   0.8 0.3  0.7 0.2 0.2  0.2 0.5  
Burseraceae, Bursera     0.2       4.9 1.4  
Corylaceae, Corylus   0.2         0.2   
Cupressaceae               
Pinaceae, Pinus 4.2 7.7 18.3 8.5 7.0 4.1 7.3 15.0 12.6 9.4 9.7 5.4 11.0 2.6 8.5 14.4 7.9 14.1 9.5 4.7 14.9
Fabaceae 0.9 1.1 1.3 1.4 2.7 4.9 2.5 2.1 2.3 1.8 2.7 0.7  1.6 1.5 1.2 1.5 0.9 3.0
Fabaceae, Dalea         0.3         
Fabaceae, Erythrina   
Fabaceae, Parkinsonia    1.4  0.3     0.7      1.9  
Fabaceae, Prosopis    0.2             
Fagaceae, Quercus 11.1 15.4 26.6 20.4 30.2 21.6 17.1 8.4 9.3 10.5 22.9 8.1 11.8 9.0 8.5 21.2 10.1 12.3 11.6 12.3 13.4
Myricaceae, Myrica   0.2  0.2 0.2        0.2   
Rosaceae 1.4           0.2  0.2   
Myrtaceae          0.2   0.2 0.5  
Saliaceae, Populus      
Saliaceae, Salix 0.5  0.2 0.2      2.1 0.2   0.2   
Sapindaceae    0.4 0.3 0.3           
Sapotaceae   0.4       0.5  0.4    
TCT 0.5 1.1 0.7 0.7 1.4  0.3 0.9 1.5 0.9 0.6   1.3 2.2 0.7 1.6 0.5  
Ulmaceae, Celtis    0.7 0.2 0.3 0.5 0.3    0.7     
Ulmaceae, Ulmus
Amaryllidaceae    0.4       2.1    0.2   
Apocynaceae             0.3   
Aquifoliaceae, Ilex           0.2 0.2    
Asteraceae, Hi-spine 6.9 2.2 6.0 9.2 7.0 5.4 12.2 10.5 12.3 12.9 10.0 5.7 6.6 12.8 12.8 7.0 9.9 8.3 6.5 6.6 13.4
Asteraceae, Low-spine 10.6 15.4 11.9 17.3 9.3 9.5 14.6 13.0 14.4 12.6 13.8 29.2 15.4 15.4 14.9 13.1 12.1 14.6 15.4 11.4 17.9
Brassicaceae    0.2    
Boraginaceae, Cordia  2.4
Cheno-Am 8.3 4.4 5.5 7.0 2.3 9.5 2.4 6.3 6.1 6.8 9.1 10.2 1.5 6.4 6.3 5.3 5.3 6.4 9.5 10.4
Chenopodiaceae, Sarcobatus      
Convolvulaceae          0.2      
Convolvulaceae, Ipomea      
Lamiaceae 2.3 1.1 0.7 0.7 2.3 1.4 4.9  0.2 0.3 0.9  1.5   0.2  0.2   
Liliaceae    1.1   0.5 0.3  0.7  0.5 0.9 0.4 0.2 0.5  
Malvaceae, periporate    0.3 0.2 0.3   0.7   0.2 0.2 0.2   
Malvaceae, triporate    0.3   
Nyctaginaceae        0.3        1.5
Poaceae x<40 29.2 23.1 22.2 26.1 20.9 23.0 17.1 27.7 29.6 27.8 21.8 21.7 25.7 15.4 29.8 23.9 35.4 30.0 24.2 26.1 13.4
Poaceae 40<x<60 0.9   0.5 0.3 0.3    0.7 0.3 1.1    
Polygalaceae    0.4          0.2   
Polygonaceae, Polygonum 2.4
Typhaceae, Angustifolia type          0.4      
Urticaceae, Urtica   0.5 0.4 0.7 0.7 0.5 0.9 0.7 1.3 0.2 0.3 1.1 0.8   
Cucurbitaceae, cf Lagaenaria       0.2
Juglandaceae, Juglans    1.4     0.2
Solanaceae 0.9  0.7 0.4 1.4 2.4 0.2 0.2 0.8 0.3  1.3 2.1  0.5  0.2 1.4  
Cyperaceae  1.1 0.4 0.4 1.2 0.7 1.1 2.1  1.5 1.3  0.9 0.2 2.0 2.4  
Malvaceae, Gossypium 0.9   0.3   
Zea (Poaceae>60)   0.5  0.2     0.2 0.2     

               
Unknown 0.9 1.1 0.2 0.4 0.0 0.0 0.0 1.6 0.9 0.5 0.0 0.9 0.0 1.3 0.0 2.0 0.2 1.6 1.3 0.5 1.5
Indeterminates 20.4 26.4 3.7 4.2 20.9 17.6 12.2 10.54 8.5 10.3 5.9 13.3 20.6 33.3 5.9 6.1 10.8 8.5 11.6 19.0 10.4

        0          
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

 
Pollen Sum 216 91 546 284 43 74 41 548 529 555 340 288 136 78 47.0 557 526 567 545 211 67

 
Lycopodium observed 332.0 210.0 20 101 303 313 156 8 12 17 247 195 53 150 77 12 22 14 111 201.0 134.0

Concentration per cc 555.8 370.2 23322.9 2402.2 121.2 202.0 224.5 58520.9 37661.3 27891.0 1176.0 1261.8 2192.2 444.2 521.5 39654.7 20426.0 34600.0 4194.6 896.8 427.2



SAMPLE NUMBER 69 70 1 71 2 35 73 75 26 76 27 77 37 78 28 38 39 30 31 32 41

PROVENIENCE N6E-6/2 N6E-6/3 N8E-12/2 N6E-6/4 N8E-12/3 N8E-8/5 N6E-6/5 N6E-6/7 N6E-10/19 N6E-6/8 N6E-10/20 N6E-6/10 N8E-8/7 N6E-6/11 N6E-6/21 N8E-8/8 N8E-8/9 N6E-10/22 N6E-10/23 N6E-10/24 N8E-8/11
STRATUM Post Occ. Post Occ. Post Occ. Post Occ Post Occ. CS 5 CS 5 CS 4 CS 4 Occ. 3. Occ3&CS3 CS 3 CS 3 Occ. 2. Occ2&CS2 CS 2 Occ1&CS1 Occ1&CS1 CS1 CS1 CS1

POLLEN TYPE
Anacardiaceae 0.2 0.2 0.2
Apiaceae
Betulaceae, Alnus 0.7 0.8   0.3 0.2 0.7 0.2 0.2 0.2
Burseraceae, Bursera 0.2       0.2
Corylaceae, Corylus 0.2   0.2  0.2    
Cupressaceae        
Pinaceae, Pinus 15.0 12.6 15.3 9.4 8.3 8.1 9.7 5.4 5.3 11.0 7.5 8.5 4.0 3.2 3.8 3.4
Fabaceae 2.5 2.1 1.5 2.3 1.2 0.3 1.8 2.7 2.1 0.7 2.3  5.3 1.3 0.6
Fabaceae, Dalea      0.3       
Fabaceae, Erythrina  
Fabaceae, Parkinsonia 0.3      0.7       
Fabaceae, Prosopis 0.2  0.4              
Fagaceae, Quercus 8.4 9.3 19.7 10.5 8.9 10.5 22.9 8.1 16.3 11.8 11.4 8.5 14.0 20.0 18.9 9.6
Myricaceae, Myrica  0.2 0.2     0.2      
Rosaceae              
Myrtaceae    0.3         0.4 0.4
Saliaceae, Populus 0.2  0.2 2.1       
Saliaceae, Salix 0.2   0.2    0.2      0.2
Sapindaceae 0.3 0.3   0.3   0.5      0.2
Sapotaceae   0.4           0.2 0.2
TCT 0.3 0.9 1.5 1.5 1.7 2.4 0.9 0.6 0.4  0.5     0.2 1.2
Ulmaceae, Celtis 0.2 0.3  0.5 0.2  0.3 0.2  0.4     0.4
Ulmaceae, Ulmus
Amaryllidaceae             0.2
Apocynaceae        2.1    0.2 0.6
Aquifoliaceae, Ilex             
Asteraceae, Hi-spine 10.5 12.3 6.9 12.9 10.8 9.4 10.0 5.7 9.7 6.6 10.3 2.8 12.0 7.4 8.2 10.8
Asteraceae, Low-spine 13.0 14.4 15.0 12.6 10.9 13.4 13.8 29.2 17.1 15.4 20.6 4.9 20.0 13.7 22.5 11.4
Brassicaceae 0.2   
Boraginaceae, Cordia
Cheno-Am 6.3 6.1 3.6 6.8 5.7 6.0 9.1 10.2 1.7 1.5 5.3 4.3  4.0 4.2 1.9 5.8
Chenopodiaceae, Sarcobatus  0.2
Convolvulaceae      0.2    
Convolvulaceae, Ipomea  0.2  0.4   
Lamiaceae  0.2  0.3 0.3 0.2 0.9  0.8 1.5 1.8  2.0 0.6 1.6
Liliaceae    0.5 0.3 0.3   0.7     0.4
Malvaceae, periporate 0.3 0.2  0.3 0.7 0.7    0.7 0.5    0.4
Malvaceae, triporate  0.3 0.2  0.2
Nyctaginaceae     0.3  0.2   
Poaceae x<40 27.7 29.6 27.7 27.8 36.8 35.5 21.8 21.7 36.9 25.7 27.2 29.8 20.0 23.2 26.0 37.2
Poaceae 40<x<60 0.5 0.3 0.4 0.3 0.7 0.3  0.2  0.2   0.2 0.4
Polygalaceae     0.3    0.2     
Polygonaceae, Polygonum  
Typhaceae, Angustifolia type     0.2   0.2    
Urticaceae, Urtica 0.7 0.7 0.4 0.5 0.2 0.5 0.9 0.6 0.7   2.0 0.8 0.2
Cucurbitaceae, cf Lagaenaria    
Juglandaceae, Juglans    
Solanaceae 0.2 0.2  0.8 0.5 0.5 0.3   0.2  0.6 0.2
Cyperaceae 1.2 0.7 0.4 1.1 0.5 1.5 2.1  0.2 1.5  8.1  1.1 0.6 0.6
Malvaceae, Gossypium 0.2 0.3      0.2
Zea (Poaceae>60)  0.2  0.3   0.2      0.2

            
Unknown 1.6 0.9 0.4 0.5 0.9 0.7 0.0 0.9  0.0 0.7 1.3 0.0 0.0 2.3 3.7 0.0 0.0 0.0 0.4 0.8
Indeterminates 10.54 8.5 5.8 10.3 10.1 8.7 5.9 13.3 8.0 20.6 8.7 33.3 13.9 14.9 31.8 18.5 13.7 22.0 22.1 12.8 12.4

   0       
Total 100 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

 
Pollen Sum 548 529 274.0 555 576 580 340 288 526 136 563 78 36 47.0 44 27 95 50 95 524.0 500

Lycopodium observed 8 12 7.0 17 79 106 247 195 411 53 230 150 118 77 231 118.0 183 71 107.0 412.0 618

Concentration per cc 58520.9 37661.3 33440.5 27891.0 6229.0 4674.6 1176.0 1261.8 1093.4 2192.2 2091.2 444.2 260.6 521.5 162.7 195.5 443.5 601.6 758.5 1086.6 691.2

TABLE III: PLATFORM 14-6



SAMPLE NUMBER 84 58 85 59 86 61 87 50 62 67 88 56

PROVENIENCE N14E-14/2 N16E-12/2 N14E-14/3 N16E-12/4 N14E-14/4 N16E-12/5 N14E-14/5 N14E-16/9 N16E-12/5 N16E-12/6 N14E-14/6 N14E-14/6
STRATUM Post occ. Post Occ. Past Occ. Post Occ. Post Occ? Post Occ? Occ.5 Occ. 5. Occ. 5. Occ. 5 CS 5

Posthole fill floor
POLLEN TYPE
Anacardiaceae    
Apiaceae
Betulaceae, Alnus   0.2 0.4 0.5   
Burseraceae, Bursera   4.9 1.4   
Corylaceae, Corylus   0.2    
Cupressaceae       
Pinaceae, Pinus 14.1 18.3 9.5 8.5 4.7 4.2
Fabaceae 1.2 1.3 1.5 1.4 0.9 0.9
Fabaceae, Dalea         
Fabaceae, Erythrina   
Fabaceae, Parkinsonia    1.9     
Fabaceae, Prosopis        
Fagaceae, Quercus 12.3 26.6 11.6 20.4 12.3 11.1
Myricaceae, Myrica  0.2 0.2     
Rosaceae   0.2   1.4  
Myrtaceae   0.2 0.5    
Saliaceae, Populus     
Saliaceae, Salix  0.2 0.2   0.5  
Sapindaceae    0.4     
Sapotaceae 0.4 0.4      
TCT 0.7 0.7 1.6 0.7 0.5  0.5  
Ulmaceae, Celtis    0.7     
Ulmaceae, Ulmus
Amaryllidaceae   0.2 0.4     
Apocynaceae   0.3     
Aquifoliaceae, Ilex 0.2       
Asteraceae, Hi-spine 8.3 6.0 6.5 9.2 6.6 6.9
Asteraceae, Low-spine 14.6 11.9 15.4 17.3 11.4 10.6
Brassicaceae     
Boraginaceae, Cordia  
Cheno-Am 5.3 5.5 6.4 7.0 9.5 8.3
Chenopodiaceae, Sarcobatus     
Convolvulaceae        
Convolvulaceae, Ipomea     
Lamiaceae  0.7 0.2 0.7   2.3
Liliaceae 0.4  0.2 1.1 0.5    
Malvaceae, periporate 0.2  0.2     
Malvaceae, triporate     
Nyctaginaceae       
Poaceae x<40 30.0 22.2 24.2 26.1 26.1 29.2
Poaceae 40<x<60 1.1     0.9  
Polygalaceae   0.2 0.4     
Polygonaceae, Polygonum
Typhaceae, Angustifolia type        
Urticaceae, Urtica 1.1 0.5 0.8 0.4     
Cucurbitaceae, cf Lagaenaria   0.2   
Juglandaceae, Juglans   0.2   
Solanaceae  0.7 0.2 0.4 1.4  0.9  
Cyperaceae 0.2 0.4 2.0 0.4 2.4   
Malvaceae, Gossypium   0.9  
Zea (Poaceae>60)  0.5      

       
Unknown 1.6 0.2 1.3 0.4 0.5 0.0 1.5 0.9 0.0 0.0 1.1
Indeterminates 8.5 3.7 11.6 4.2 19.0 20.9 10.4 20.4 17.6 12.2 26.4

         
Total 100.0 100.0 100.0 100.0 100.0 100.0

 
Pollen Sum 567 546 545 284 211 43 67 216 74 41 91

 
Lycopodium observed 14 20 111 101 201.0 303 134.0 332.0 313 156 210.0

Concentration per cc 34600.0 23322.9 4194.6 2402.2 896.8 121.2 427.2 555.8 202.0 224.5 370.2

TABLE IV: PLATFORM 14-5



 

SAMPLE NUMBER 81 46 48 43 45 79 42

PROVENIENCE N4-E20/2 N4E-18/3 N4E-18/5 N2E-34/5 N0E-36/5 N20E-2/3 N20E-2/3
STRATUM Post Occ. Post Occ. CS1 Occ. 5. CS1?  floor  floor

POLLEN TYPE
Anacardiaceae 0.7 0.2
Apiaceae
Betulaceae, Alnus 0.2 0.2 0.4 0.2 0.7
Burseraceae, Bursera  0.2  
Corylaceae, Corylus     
Cupressaceae     
Pinaceae, Pinus 7.9 7.5 5.4 4.8 11.2 14.4 18.3
Fabaceae 1.5 1.4 1.6 2.7 1.0 1.6 2.5
Fabaceae, Dalea  0.4    
Fabaceae, Erythrina  0.7
Fabaceae, Parkinsonia   0.2     
Fabaceae, Prosopis       0.4
Fagaceae, Quercus 10.1 13.2 11.2 13.3 16.0 21.2 21.8
Myricaceae, Myrica      
Rosaceae 0.2     
Myrtaceae  0.2   0.2 0.4
Saliaceae, Populus  0.2    
Saliaceae, Salix  0.2 0.2  0.2 0.4
Sapindaceae   0.2    
Sapotaceae     0.5 0.4
TCT 2.2  0.2 0.3 1.2 1.3 1.4
Ulmaceae, Celtis 0.7      0.7
Ulmaceae, Ulmus
Amaryllidaceae   0.2  0.2  0.4
Apocynaceae   0.2  0.2   
Aquifoliaceae, Ilex 0.2    
Asteraceae, Hi-spine 9.9 12.1 13.6 9.2 6.4 7.0 7.7
Asteraceae, Low-spine 12.1 15.7 22.0 30.0 20.8 13.1 12.0
Brassicaceae  0.2 0.2  
Boraginaceae, Cordia
Cheno-Am 5.3 4.3 4.8 4.8 3.6 6.3 3.9
Chenopodiaceae, Sarcobatus  
Convolvulaceae   0.2 0.2
Convolvulaceae, Ipomea     
Lamiaceae 0.2 0.9 0.8 1.2  
Liliaceae 0.9   0.3 0.2 0.5  
Malvaceae, periporate 0.2  0.6     
Malvaceae, triporate 0.6 0.2  
Nyctaginaceae      
Poaceae x<40 35.4 34.8 20.0 17.4 21.0 23.9 21.8
Poaceae 40<x<60 0.3    0.4 0.7 0.4
Polygalaceae  0.2   0.2   
Polygonaceae, Polygonum  
Typhaceae, Angustifolia type    0.3  0.4  
Urticaceae, Urtica 0.3 0.4 0.8 0.3 0.4 0.2 1.1
Cucurbitaceae, cf Lagaenaria       
Juglandaceae, Juglans 0.2     0.4
Solanaceae 0.5 0.4 0.8 1.0 0.4  0.4
Cyperaceae 0.9 0.4 0.8 1.4 0.4  0.7
Malvaceae, Gossypium    0.2   
Zea (Poaceae>60) 0.2     0.2 0.4

    
Unknown 0.2 0.7 0.8 0.0 0.6 2.0 0.4
Indeterminates 10.8 7.0 14.2 13.3 14.0 6.1 3.9

  
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Pollen Sum 526 560 501 293 501 557 284
 

Lycopodium observed 22 40.0 389 148.0 231.0 12 25.0

Concentration per cc 20426.0 11960.5 1100.3 1691.3 1852.9 39654.7 9705.1

PATIO PLATFORM STRUCTURE
14-9           14-2         1-1

TABLE V
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ABSTRACT 
 
 62 samples examined for macrobotanical material and 40 pollen samples 

represent the range of structures and stratigraphic units at this guachimonton in 

the core district of the Teuchtitlan Tradtion. 17 samples were examined for both 

forms of botanical remains. An intra-site pollen chronology based on changes in 

pollen concentration values suggests details of the construction and occupation 

sequences that are not obvious from site stratigraphy. 

 Vegetation and ecosystem patterns seem to have been very little 

impacted by the site’s construction and occupation. Recovery of carbonized 

maize cob fragments and starchy seed fragments, as well as small amounts of 

maize, bottle gourd and cotton pollen, document agricultural production, but the 

site was not embedded in an agricultural landscape. Similarly small quantities of 

walnut, cotton, willow, nettle, dock and cattail pollen were inadvertently 

introduced to the site by people working or visiting wetland agricultural systems 

in the lowlands of the core district. A ubiquitous sedge pollen record, 

accompanied by charred sedge seeds in samples of construction fill, occupation 

floors and the collapse of burnt buildings suggest use of reeds for thatch and 

matting. 
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 Llano Grande is a guachimonton site located on a mesa at the western 

margin of the Tequila Valleys district [photo from east]. When it was partially 

excavated in the summer of 2000 [photo of trench], particular attention was paid 

to the recovery of sediment samples for paleoethnobotanical studies: pollen 

analysis, phytolith analysis and analysis of floatable botanical macroremains. 

Altogether, 88 such samples were collected; so far, study has focused on 59 

one-liter bulk samples studied for macroremains and 40 samples from which 

pollen has been extracted. Both sorts of analyses have been performed on 17 

samples. Four sherds from ollas and a bowl provided scrapings of cooking 

residue which have been analyzed for phytoliths. The analysis of phytoliths from 

other sediment samples is currently in progress and will be reported on another 

time. 

 The samples were collected and distributed to myself, Bruce Benz and 

Robert Thompson, for research on the question of the similarities and differences 

in archaeologically significant conclusions that would result from application of 

the methods and techniques peculiar to each of these three forms of 

paleoethnobotanical study. Also, to discover the ways the studies might be 

integrated synergistically with each other and with other aspects of the 

archaeological record to test existing and produce new ideas about the cultural 

history and character of the Teuchtitlan tradition. That research design is still a 

work in progress. As I’ve said, the planned phytolith work is only partially 

complete, and there has not yet been much opportunity to reflect upon the ways 
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conclusions so far developed affect our and others thinking about the region’s 

prehistory. Today, then, I will mostly discuss the major findings of the 

paleoethnobotanical studies so far undertaken and the ways they reinforce and 

differ from each other. 

 I shall start with the study of the botanical macroremains floated from the 

sediment samples. Normally, such studies yield significant information on the 

character of diet and other uses of local and exotic flora by the residents of an 

archaeological site. That turned out not to be the case at Llano Grande. 

 The botanical macroremains data base breaks down into 3 primary 

categories: there were 281 seeds of various genera of grasses recovered from 

the samples, 72 seeds of other plants, and charred and uncharred wood 

fragments. However, 90% of the grass seeds and 75% of the other seeds were 

recovered from post-occupation contexts such as wall slump, rock fall and the 

soil horizon that developed on those deposits. Thus only 28 grass seeds and 19 

seeds of other plants are associated with the construction fill or floor deposits 

exposed by excavation. Most importantly, none of those seeds were charred. 

 Most paleoethnobotanists abjure recognizing uncharred plant 

remains as archaeologically relevant, because they recognize it is unlikely that 

such plant material can remain preserved for very long. It is therefore more 

probable that uncharred botanical macroremains represent post-occupation 

material that has reached deeper strata. At Llano Grande, recovery of rootlets 

and insect parts in almost all of the bulk sediment samples suggests the 

existence of channels through which such intrusion may have occurred. Further, 
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one of the uncharred grass seeds recovered from an occupation floor context is 

identified to a European genus (Digitaria), and seven other grass seeds 

recovered from a construction fill context have the shiny seed coats of recent 

dispersals. Conventional wisdom does seem valid in this case, and cultural 

interpretation of the seed flora is not appropriate. 

 However, there were 3 sorts of charred macroremains in the 21 samples 

of post-occupation deposits. Four samples contained charred grass seeds of a 

local genus (Panicum), six samples contained charred sedge seeds 

(Cyperaceae), and four samples contained charred fragments of starchy seeds 

that could derive from corn or beans. These remains probably represent 

construction and dietary materials of the final occupations. The only other 

charred plant remains of clear cultural significance were three maize cob 

fragments recovered from a sample of the platform construction fill at structure 

14-2. It is tempting to suggest it may represent a dedicatory offering. It is 

interesting to note that none of the nine samples of occupation floor context 

yielded charred seeds and only four produced significant numbers of charred 

wood fragments. All four were samples from the wall slump overlying the 

occupation floor at structure 14-5. These minimal results suggest, like the 

minimal artifact inventory, that in most cases occupation floors were swept clean 

and superstructures were dismantled when a subsequent construction cycle was 

begun. 

 The principle result of study of the phytoliths of food residue scraped from 

the interior of sherds from four ollas and a bowl associated with the occupation of 
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structure 14-5 was identification of maize phytolith assemblages. Use of a 

variety of statistical techniques for comparing these with the assemblages of 

maize phytoliths of modern reference materials provides convincing evidence 

that the maize held in these vessels represents an early lineage related to the 

modern Reventador lineage – one of those Benz identifies in the West Mexican 

Alliance of varieties still in use in Jalisco. 

 In addition, phytoliths diagnostic of Prunus and Celtis were observed in 

the food residue samples. Both genera produce fruits that may have been used 

to sweeten food. Celtis pollen, and Rose Family pollen that may have been 

produced by Prunus, was also recovered in sediment samples from this and 

other contexts. 

 The palynological research produced evidence that supports development 

of three different kinds of archaeologically significant inferences. Archaeologists 

are most familiar with the potential of pollen studies to reveal details of the 

paleoenvironmental contexts in which ancient cultural activity was embedded, 

and their potential to identify cultivated plants and other resource plants 

associated with cultural horizons. The pollen record of the Llano Grande 

samples allowed exploration of both of these matters. 

 Surface sample control data recovered as an aspect of Glenn Stuart’s 

dissertation research allows recognition of the palynological indices of kinds of 

vegetation patterns that reflect different ecosystem conditions in the core area of 

the Teuchtitlan Tradition. One can, for example, distinguish pollen assemblages 

that indicate the moister environments of the basin floor from the more arid 
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environments of the valley slopes, or distinguish those that identify more 

disturbed and less disturbed local environments or that identify the environments 

of open grassland or more shrub-and-arboreal dominated habitats. We 

anticipated that pollen assemblages associated with the Formative occupation of 

the site would be distinct from those associated with post-occupation and very 

recent deposits at the site, allowing us to determine the character of 

environmental changes in the district over the course of time. In fact, however, 

the pollen records of Llano Grande are remarkably consistent and similar in 

samples of deposits representing all time periods. Only six pollen taxa occur in 

statistically significant frequencies in any sample, the same six occur in all the 

samples, and each occurs in its own very narrow range of values. 

 [Photo of mesa’s vegetation] The way that the pollen record expresses the 

modern environment of the site’s placement at the ecotone of grassland and 

montane flora, then, seems to be about the same way the site’s pollen record 

has expressed its environmental context throughout its history. This photo 

showing the vegetative landscape at the site today, then, is probably essentially 

the same as one that might have been taken before, during or following its 

occupation. 

 Prehistoric habitation sites tend to yield pollen assemblages that reflect 

the existence of disturbed habitats in the site environs. This is not the case at 

Llano Grande, which suggests that there was little or no development of 

agricultural fields or other disturbance in the vicinity. Agriculture is 

palynologically evidenced by the occurrence of maize, bottle gourd and cotton 
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pollen, and pollen that may be derived from tomate plants. The quantities of 

pollen of cultivars, however, are very small; far less, for example, than occurs at 

Puebloan or Hohokam sites or Formative Era samples from the sites in the 

Valley of Oaxaca. 

 A second type of inference to be drawn from the pollen record of the Llano 

Grande samples is that developed from evidence of cultural patterns. Given the 

ways in which pollen of certain taxa is naturally distributed, patterned pollen 

distributions that cannot be accounted for by “natural” processes constitute 

evidence for human activities. The occurrence and distribution of pollen of 

Bursera at the site is one example. Bursera is the botanical name for the genus 

that includes copal. Since all species of this genus are insect pollinated, one 

would not expect to find any Bursera pollen dispersed to a significant distance 

from the tree, and then not to observe it commonly or in significant frequency. At 

Llano Grande, however it was observed in four samples. They were samples of 

the earliest construction deposits at platform 14-6 and at the central altar in the 

site patio, and the other two samples were of sediments deposited just 

subsequent to the occupation of platform 14-5. Ethnographic analogy suggests 

this pollen identifies rituals performed for the dedication of ceremonial structures 

when their construction was initiated and for their secularization at the ends of 

their ceremonial lives. 

 A second example is the occurrence and distribution of sedge pollen. 

Sedge pollen occurs in 30 of the 40 pollen samples analyzed. Its ubiquity argues 

for its use as a construction material – probably for thatch and for baskets and 
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mats used to transport construction fill. Third, there is a suite of pollen types 

representing willow, cottonwood, walnut, mesquite, cattail, nettle and dock which 

all derive from plans of bottomland and marsh habitat. While none of these 

pollen types is ever recovered in statistically significant frequency, two or more of 

these pollen types occur in practically every sample. The most likely explanation 

of the ubiquity of this suite of pollen types is that they were inadvertently 

introduced to the site on the bodies and clothing of people who consistently and 

regularly visited the shorelines of the lakes and marshes of the basin floor. 

Stuart has demonstrated the existence of prehistoric wetland agriculture in that 

sort of habitat, and it seems likely that the maize and cotton pollen we recovered 

was introduced from such fields at the same time. 

 The third class of inferences developed from the palynological data relate 

to development of an intra-site chronology that allows reconstruction of the 

relative antiquity of the various occupations evidenced at the site. To explain 

these, I must review the site’s basic stratigraphy and discuss some information 

obtained from the flotation record. 

 [Site map] The essential stratigraphic history of the site begins with 

undisturbed deposits weathered from local bedrock and continues with leveling 

and construction fill deposits that established the site’s patio and banquette 

architecture. The construction fills and use surfaces of the central altar and the 

structures placed at regular intervals on the banquette were then added. The 

2000 excavation season exposed single use/occupation surfaces at the altar and 

at platforms 14-2 and 14-5. Structure 14-6, however, was rebuilt and its surface 



 9

re-occupied four times. Final occupation floors at all the structures are overlain 

by wall slump and wall fall strata upon which the A horizon of a soil formed. This 

soil also caps the occupation floor of a nearby habitation structure. 

 Neither the ceramic record nor the substantial series of radiocarbon 

assays reveals much more of an intra-site chronology than this stratigraphic 

record. Particularly, it does not advise whether or not the final occupation of 

platform 14-6 took place when the other two platforms were occupied, and 

whether the construction of structures on the platforms was simultaneous or 

sequential. When the flotation and pollen data was arrayed in terms of the 

depositional sequence and the relative stratigraphic positions of samples within 

the strata, however, two patterns emerged that suggest answers to those 

questions. (SEE SAA CHART) 

 The first pattern was reflected in the flotation data of samples from the A 

horizon. Amongst the material recovered when floating the bulk samples for 

botanical remains, Benz observed organic items he calls “black spherical 

objects”, which are ½ to 1 ½ mm in diameter [photo]. We do not know what 

these items are, only that they are organic but are not likely to be of botanical 

origin since they have no cellular structure. There are large numbers of black 

spherical objects in most of the very youngest of the A Horizon samples, 

however, and fewer in older A Horizon and wall collapse samples. Generally, A 

Horizon samples with larger numbers of black spherical objects contain seeds 

from a wider variety of botanical taxa, while those with smaller numbers of black 

spherical objects contain seeds of fewer taxa or no seeds at all. The 
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correspondence is so striking that I think it requires explanation, and my 

inclination is to suspect some aspect of the soil formation process. Certainly, the 

pattern cannot be explained by some aspect of the site’s occupation or the 

culture of its occupants, since the stratum in which the pattern is observed 

formed subsequent to the site’s abandonment and ruin. 

 The A Horizons of a soil forms through accumulation of material on its 

upper surface. All of the flotation samples were of equal volume. If black 

spherical objects and seeds were being dispersed to the site from the 

surrounding environment at the same rate each year, the number of black 

spherical objects and seed types would be indices of the number of years’ 

accumulation and thus the rate at which the A Horizon developed. If it was 

developing slowly, there would be more black spherical objects and seed taxa in 

a sample; if it were building up more rapidly, there would be fewer. 

 Unfortunately, we cannot use both the number of seed taxa and the 

number of black spherical objects as indices of deposition rates in the older 

deposits. Because seeds in the deeper strata are not charred, they were 

probably distributed to the site after its occupation and found their way into older 

strata through root channels and other means. However, a second pattern of 

paleoethnobotanical data strongly suggests that the numbers of black spherical 

objects observed in the older strata index deposition rates as effectively as they 

do in the A Horizon. This second pattern is the correspondence between the 

numbers of black spherical objects and the pollen concentration values in 

samples from the deeper strata. 
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 Pollen concentration values are estimates of the number of pollen grains 

that occur in a given amount of sample. Pollen concentrations may be 

expressed in terms of the amount of pollen per gram dry weight of the sample or 

in terms of the amount of pollen per cubic centimeter of sample. These values 

must be calculated independently and are also calculated independently from the 

frequency, or percentage, values of the pollen of the botanical taxa. There is no 

logical way to derive one of these values from calculation of one or more of the 

other two. 

 In a recent comment published in American Antiquity, Glenna Dean 

pointed out that the number of pollen grains per gram of sample provides a 

better way to estimate of the amount of a cultivar such as maize or cotton than 

the number of grains per cubic centimeter. She has therefore argued that 

archaeological pollen studies focused on subsistence issues would be more 

productive and precise if this sort of pollen concentration was calculated. She is 

perfectly correct, but the Llano Grande case illustrates the value to collecting 

both sorts of pollen concentration data. Here, pollen concentration per cubic 

centimeter values seem to be chronologically significant. 

 Pollen concentration per cubic centimeter is the outcome of the balance 

among 3 ecosystem processes: pollen production by source vegetation, pollen 

dispersal to and deposition within the sampled stratum, and the combined effect 

of mechanical, chemical and biological factors that determines how well pollen is 

preserved in that stratum. Each of these is a complex process which affects the 

other two in certain fashions, but, basically, if any two of the three processes 



 12

have been essentially constant, the third process must be responsible for the 

number of pollen grains in a given volume of sample. 

 In the course of the Llano Grande study, we made a special effort to 

recover data about pollen preservation, and as a result we can demonstrate that 

pollen has not been preserved differentially at any time during the history of 

deposition at the site. The observed lack of variation in the nature of the 

prominent pollen taxa and the narrow range of their representation in the pollen 

record has demonstrated that the nature of the vegetative environment has not 

undergone any change over time either. Thus, such variation as we observe in 

the sequential record of pollen concentration per cubic centimeter of sample, is 

attributable to changes in deposition rate. 

 The sequence of changes in deposition rates suggested by the numbers 

of black spherical objects in the sediment samples is matched and paralleled by 

the sequence of changes in pollen concentration per cubic centimeter of sample. 

When integrated with information on the depositional sequence, the two forms of 

paleoethnobotanical data allow identification of a fairly detailed relative 

chronology that can be linked to the cultural events of the archaeological record. 

 Perhaps the most unexpected result of this chronology is the conclusion 

that the structures that occupied different platforms located on the banquette 

surrounding the patio were not all in use at the same time or abandoned at the 

same time. 

 The intra-site chronology suggests that construction of the altar in the 

center of the patio and platform 14-2 preceded construction at platforms 14-5 and 
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14-6. No sample from the occupation horizon of platform 14-2 was collected, so 

we cannot say if the structure placed on that platform was abandoned before or 

after the initial construction of platform 14-6. But we can say that a first cycle of 

construction and occupation at platform 14-6 occurred before the sole cycle of 

construction and occupation at platform 14-5. Further, that the structure on 

platform 14-5 was abandoned before the one on platform 14-6 was rebuilt and 

re-occupied a third time but the structure on platform 14-5 had not collapsed until 

the structure on platform 14-6 was re-built and re-occupied for a fourth and final 

time. 

 Such a complex chronology was completely unexpected and we are yet 

struggling with the question of whether it should be anticipated at other 

guachimonton sites. We also struggle with the question of its sociological, 

political or religious implications. A good deal more research will be required to 

address those issues, and it is not unlikely that resolving them will require 

additional paleoethnobotanical study. This finding, and the evidence that cotton 

production was part of the economy of the core area of the Teuchtitlan Tradition, 

have been the most archaeologically significant products of the ethnobotanical 

studies at Llano Grande generated so far. Additional valuable insights into the 

cultural character of the tradition are likely when the phytolith studies are 

completed. 



POLLEN POLLEN N OF DEPOSITION
SAMPLE SITE CONCENTRATION ZONE BLACK SPHEROIDAL RATE

NUMBER STRATIGRAPHY (k) OBJECTS

69 58.5
70 37.4
84 34.6 I
8 500
? A 400
10 SOIL (>2.5 k) 262
52 HORIZON 275 SLOW
71 27.8
58 23.3 264
54 360
2 6.2 220
9 254
85 4.2
53 660
54 360
10 ---------------------- 262 ----------------
33 14-5 POST- 33
35 OCCUPATION 4.7 32 RAPID
34 COLLAPSE & --------------- 72 ----------------
23 14-6 75
59 WALL 2.4 70
60 FALL 54 MODERATE
73 ------------------ 1.2

14-6  4TH -------------
11 OCCUPATION FLOOR 1 VERY
36   ----------------- 2 RAPID
75 14-5 POST- 1.3 II

OCCUPATION   --------------
3 COLLAPSE & (1.0 - 2.5 k) 66
26 14-6 1.2 90 MODERATE
86 4TH CONSTRUCTION 0.9
5 STAGE 50 ---------------
12 6 VERY
13   --------------- 6 RAPID
49 ALTAR OCCUPATION 1.7 15
76 14-6  3RD 2.2 -------------
27 OCCUPATION FLOOR 2.1 66
56   ----------------- 0.4 --------------- 70
61 0.1   MODERATE
62 14-6 0.2 36
6 3RD CONSTRUCTION 80
77 STAGE & 0.4
37 FIRST POST-OCCUPATION 0.3 26 -------------
14 DEPOSITION AT 14-5 1
15 3
16   ------------------ 3
50 0.6 III
78 14-5 OCCUPATION & 0.5
87 14-6  2ND 0.4
67 OCCUPATION 0.2
88 0.2 (<0.6 k)
17 2 VERY
18 0 RAPID
28 0.2 14
38   ----------------------- 0.2 12
29 14-6 CONSTRUCTION 6
19 STAGE 2 7
7   -------------------- 12
39 14-6 FIRST 0.4 17
30 OCCUPATION FLOOR 0.6 5
20   --------------------   -------------- 0
21 2
22 IV 6
31 0.8 8
41 FIRST CONSTRUCTION 0.7 (0.6 - 1.0 k) 0
57 STAGE AT 4

BOTH 14-5 & 14-6 ---------   ----------------
40 ------------------- 42
32 FIRST CONSTRUCTION V 23 MODERATE
48 STAGE AT 1.2 144 ----------------
45 14-2 AND ALTAR 1.9 (1.0 - 2.5 k) 18 V. RAPID
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