
"T 

I . 

·~ 

r MO~~~~~ ~~T~~~~G~~~~~~~~~ ~~~E 
SPRING, SUMMER, AND EARLY FALL OF 1978 

1979 

by: A.L. Gennaro 

• 



• 

• 

• 

• 

• e 

... 

• 

• 

• 

• 

• 

Report on Biological Studies at 
Capulin Mountain National Monument 

during the Late Spring, Summer, 
and Early Fall of 1978 

by 

A. L. Gennaro 
Natural History Museum 

Eastern New Mexico University 
Portales, New Mexico 88130 

I '111 

INTRODUCTION 

The Natural History Museum of Eastern New Mexico University began a 

grassland monitoring program on Capulin Mountain National Monument, New 

Mexico in May 1974. The purpose and detailed methods involved in that 

program were described by Gennaro (1974). Gennaro and Trujillo (1975) 

and Gennaro !:E al. (1976) continued the monitoring program during 1975 

and 1976 respectively. The grassland monitoring program was continued 

during the late spring, summer, and fall of 1977 (Gennaro 1977) and 1978 

on an area under grazing permit by Carlos Cornay shown as Area 2 on 

Fig. 1. The grazing permit on Area 2 expired 1 March 1978; the permit 

on Area 1 expired 1 September 1976. 

Other research projects conducted on the Monument in 1978 included 

the following: 1) general survey of insects, 2) survey of desert cottontails, 

3) index of the deer population using pellet transects, 4) visual count 

of the deer population, 5) determination of porcupine damage to conifers, 

6) inventory of standing woody material, both living and dead, and 7) fire 

history. 
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METHODS 

The Big Game Browse Analysis Techniques for New Mexico was used as 

a guide to determine vegetative composition and ground cover percentages 

on the area under grazing permit by Carlos Cornay. References for plant 

identifications included Kearney and Peebles (1964), Hitchcock (1950), 

Harrington (1954), and Correll and Johnston (1970) • 

To study the effects of grazing on Area 2, three 100-point paced 

transects were read inside and two were read outside the exclosure during 

May, June, July, August, and September of 1978. Chi-square tests were 

used to determine whether or not significant differences existed between 

percentages of litter, plant cover, and bare ground inside as compared 

to outside the exclosure. 

A general survey of insects was initiated in 1978. Obvious specimens 

were collected by insect net and hand throughout the summer. 

There are several records of collecting sites for Nuttall's cottontail 

(Sylvilagus nuttalli) near the Monument (Findley et al. 1975), but only the 

desert cottontail (Sylvilagus auduboni) has been captured thus far on the 

Monument. To determine whether or not both species occur there, cottontails 

were collected periodically throughout the summer. 

Three deer transects, each consisting of ten 1/100 acre plots, were 

used on the Monument to derive an index to evaluate the annual trend in the 

deer population. One transect was placed within each of three associations 

described by Gennaro et al. 1976; namely, Little Blue Stem-Blue Grama, 

Oak-Mountain Mahogany, and Pinyon-Juniper-steep cinder slope. A total 

of 30 plots was cleared of deer pellet groups 6 July 1978. Groups were 
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counted from those plots 14 October 1978. The deer index was calculated 

by a formula presented by Dasmann (1964) • 

Deer on the Monument were also counted visually 14 October 1978 

from 1545 to 1800 hrs MST in the following manner. Three individuals 

were located on the top of the mountain. They included Spice (Steve 

Cinannnon) in the parking lot, Tatum (Donna Goodwin) on the southeastern 

crater rim, and Filly (Steve Kashuba) on the northeastern crater rim • 

Six individuals were assigned areas at about equal intervals around the 

base of the mountain. They included Starkville (A. L. Gennaro), Dunk 

(Duncan Fitzgerald), Blue Mountain Boy (Craig Deihl), Prairie Wolf (Paul 

Polechla), Falls Church (Ralph Johnson), and Skyhawk (Wayne Smith). All 

nine observers had citizen band radios. Starkville and Dunk were in 

connnunication with Tatum. Falls Church was in connnunication with Filly. 

Both Tatum and Filly were in connnunication with Spice, as wa~ Blue Mountain 

Boy and Prairie Wolf. Spice received reports on all sightings of deer 

and recorded them on a map • 

The two 1-ha plots surveyed by Gennaro ~ al. (1976) to determine 

the effects of porcupine damage to conifers were surveyed again in 1978. 

One plot was within an area dominated by Western Yellow Pine O?irtus pondetosa), 

and another plot was within an area dominated by Pinyon O?inus edulis). 

Four measurements were taken from each Western Yellow Pine tree within 

the first plot, and four measurements were taken from each Pinyon within 

the second plot. Those measurements (inches) included: 1) dia.Il}eter at 

breast height, 2) height of the tree, 3) percentage of branch damage, 

and 4) percentage of girdling • 

A range finder was used to determine tree height. A measurement was 

taken from the investigator to both the base of the tree and to the top 
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of the tree. The height of the tree was then determined by solving for 

the unknown leg of the right triangle • 

Percentage branch damage was determined by a randomizing technique, 

in the following manner. The position of a second hand on the observer's 

watch established the side of a tree to be examined. If the second hand 

was on 6 o'clock as the observer faced a tree, he counted the number of 

damaged branches out of 10 from the bottom on his side of the tree. If 

the second hand was on 12 o'clock, he counted damaged branches on the 

opposite side of the tree, etcetera. 

The percentage of girdling was recorded (complete, 100%; half-girdling, 

50%, etcetera) by selecting and measuring the most extensive girdle on a 

tree. Only one girdle per tree was measured. Girdles out of reach were 

estimated. 

The Handbook for Inventorying Downed Woody Material (Brown 1974) 

was used as a reference to inventory standing woody material which included 

shrubs both living and dead. The sampling planes on each transect were 

each 21 ft. The number of intersections of the size-class 0 to 0.25 

inches in diameter was counted along each sampling plane for live standing 

stems. The number of intersections of the size classes 0 to 0.25 inches 

and 0.25 to 1 inches in diameter was counted along each sampling plane 

for dead standing material. 

To gather data on the fire history on the Monument, park personnel 

contacted 21 individuals for interviews. All those individuals were past 

or current residents of the Capulin area. In addition, a thorough search 

was made for fire damaged Western Yellow Pine, Fourteen such tr3es were 

located and core samples were taken :trom each tree. The samples were 

sanded, and the xylem was examined for fire damage. If such damage was 

noted, counts of annual rings were then made to establish the yeat of da,mage • 
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A cross section was also obtained from a fallen dead tree. The year 

that tree died was determined by comparing its annual rings with annual 

rings in core samples from living pines. Xylem in the tree cross section 

was examined for fire damage in the same manner that cores were examined. 

Gary Ahlstrand, who is with the Cooperative Park Studies Unit, Department 

of Range and Wildlife Management, Texas Tech University, Lubbock, examined 

the cross section and cores and provided me with the available data. 

RESULTS AND DISCUSSION 

Effects of Grazing. The results of grassland transects are shown in 

Tables 1 and 2. There were no significant differences in litter, plant 

cover, and bare ground inside as compared to outside the exclosure on 

Area 2. Although Carlos Cornay's permit had a limitation of 18 animal 

unit months per year; during 1978 his usage was about 9 animal unit 

months. That low usage may account for the lack of significant differences 

which Gennaro and Trujillo (1975), Gennaro et al. 1976, and Gennaro 1977 

noted in previous years. During those previous years grazing met the permit 

limitations • 

RECOMMENDATIONS: Because the grazing permit on Area 2 expired 1 March 1978, 

there are no recommendations about grazing. However, transects should 

be run inside and outside the exclosure on Area 2 at least every other 

year for five to six years to determine progress toward recovery of the 

grazed area outside the exclosure. 

Insect survey. Insects were collected from the west side of the 

monument, south side below and outside the crater rim, and the Visitors 

Center (Table 3) • 
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: .. RECOMMENDATIONS: The insect collection during the 1978 sununer was conducted 

• in a general manner, and only the obvious specimens were collected. An 

in depth survey is needed on the Monument, involving collections from the 

various plant communities and identifications of those specimens by 

• specialists. 

Cottontail survey. Seven cottontails were collected and their 

external body measurements were analyzed to determine their identities • 

• Skulls were not measured because they were being cleaned by dermestid 

beetles at tne time the specimens were studied. Findley~ al. 1975 

.- stated that hind foot measurements 92 nnn or less, hind foot/ear ratio 

1.50 or less, and ear/total length ratio 0.14 or more were characteristic 

of the desert cottontail. For the Capulin area, a hind foot measurement 

of more than 90 mm, hind foot/ear ratio of more than 1.5, and an ear/total 

·- length ratio of less than 0.14 would be characteristic of Nuttall's 

cottontail. Skin measurements (mm) and ratios taken were as follows: 

• Museum Hind foot/ Ear/tota.l 
Specimen No. Hind foot Ear ear ratio length ratio 

ENMU 4961 89 70 1.3 0.2 

ENMU 4962 89 65 1.4 0.2 

• ENMU 4963 84 68 1.2 0.2 

ENMU 4964 85 67 1.3 0.2 

ENMU 4965 87 65 1.3 0.2 

• ENMU 4966 88 61 1.4 0.2 

ENMU 4967 98 66 1.5 0.15 

• Hind foot length, hind foot/ear ratio, and ear/total length ratio of 

specimen ENMU 4967 are close enough to the characteristics of Nuttall's 

• 
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cottontail to possibly be that species. All others appear to be desert 

cottontails. Ear length of ENMU 4967 was characteristic of the desert 

cot.tontail (65 mm or more), but since the ear is easily stretched while 

being•measured, it could be less than 66 mm. Thus, Nuttall's cottontail 

may occur on the Monument, but skull measurements and skull ratios for 

that specimen will have to be analyzed before a positive identification 

can be made at the species level • 

Deer index. Three transects provided data for monitoring trends in 

the deer population. Data from the October 1978 pellet count were as 

follows: 

1) Little Blue Stem-Blue Grama, 0.02 deer/acre 

2) Oak-Mountain Mahogany, 0.03 deer/acre 

3) Pinyan-Juniper-steep cinder slope, 0.01 deer/acre. 

The average deer density from the 1978 counting period from all three 

associations was 0.02 deer/acre on the Monument. That figure, although 

computed as a density, may best serve as an index of the deer population 

for reasons stated by Gennaro et al. (1976). During 1977, the October --
counts from the same associations were as follows: 

1) Little Blue Stem-Blue Grama, 0.01 deer/acre 

2) Oak-Mountain Mahogany, 0.02 deer/acre 

3) Pinyan-Juniper-steep cinder slope, 0.02 deer/acre 

The average deer density from the 1977 counting period from all three 

associations was also 0.02 deer/acre, indicating that the deer population 

was approximately the same during 1977 and 1978. 

Locations of deer sightings during the visqal count are shown in 

Fig. 2. By considering the speed of deer movements, locations, and time 

of sightings, the study team estimated the count to be 48, including 
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40 adults and eight immature deer. Park personnel indicated that six 

bucks frequently observed by them on the Monument were not observed 

during the census. Those six were added to the 48 making a total of 

54. Because of the amount of vegetative cover, some deer were obviously 

overlooked. Also, a herd normally observed on the north side of the 

mountain was not observed during the census. Thus, 54 deer may be 

an underestimate of the density on the Mounument • 

RECOMMENDATIONS: An annual utilization of browse species was not conducted 

in 1978; therefore, browse utilization and the deer index cannot be 

compared. However, because the deer index was the same for 1977 and 1978, 

one can assume that browse utilization for 1977 and 1978 was approximately 

the same. 

Porcupine damage. Sizes of Western Yellow Pine and Pinyan in the · 

1-ha study plots are shown in Table 4. Porcupine inj.ury noted on those 

trees was as follows: 

1) Western Yellow Pine: A total of 77 living and 9 dead trees (12% 

of the total) was examined. No seedlings were observed. All percentages 

hereafter refer to living trees. 

Ninety-three percent of the trees showed branch damage. ,Ninety

six percent of the trees were girdled either partially or completely. 

Branch damage or girdling or both occurred on the nine dead trees. Mean 

branch damage and mean girdling are shown in Table 5 • 

2) Pinyan: A total of 338 living trees, 17 seedlings, and 22 dead 

(7%) was examined. All percentages hereafter refer to living trees; 

seedlings are not included • 

Forty-seven percent of the trees displayed branch damage. Sixty-seven 

percent of the Pinyons were girdled either partially or completely. Nine 
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of the 22 dead trees displayed branch damage and girdling. The other 13 

lacked bark, thus damage was not determinable. Most of those trees were 

old, and the bark could have been lost by an aging process after the tree 

died. Mean branch damage and mean girdling are shown in Table 5 • 

Gennaro et al. 1976 reported branch damage and girdling on Pinyon and 

Western Yellow Pine on the Monument. Comparison of mean branch damage and 

girdling for those two species between 1976 and 1978 was not significant 

at the 95% confidence level (two standard errors on each side of the mean) 

as shown in Table 6. 

The death of trees on the plots could not be attributed to injuries 

caused by ·porcupines. The main problem seems to be deformation of trees 

and exposure of trees to disease and fungus infection. 

RECOMMENDATIONS: Spencer (1947) studied the effects of porcupine 

injury to conifers on Mesa Verde National Park, Colorado. He stated 

that injured conifers died directly from girdling or from diseases and 

fungi which invaded the injured tissue. Because it is a known fact 

that porcupines are consuming bark on the Monument, damage surveys should 

be conducted at least every four years. 

Live standing and dead standing fuel. The location of standing 

fuel transects were plotted on a map prepared for this report (Fig. 3), 

as well as on two 20 x 30 in. (55 by 76 cm) overlays which accompany this 

report. Abbreviations for plants within the communities on that map are 

as follows: 

GRASSES: 

Pofe, Mutten Grass, Poa fendleriana (Steud.) Varez 

Agsm, Western Wheatgrass, Agropyron smithii Rydb 

Sihy, Squirrel-tail, Sitanion hystrix (Nutt) J.G. Smith 
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Scsc, Little Bluestem, Schizachyrium scoparium (Michx.) Nash • 

Ange, Big Bluestem, Andropogon Gerardi Vitman 

MUHL, Muhlenbergia spp. 

Bogr, Blue Grama, Bouteloua gracilis (H.B.K.) Griffiths 

Bocu, Side-oats Grama, Bouteloua curtinendula (Michx.) Torr. 

FORBS: 

Saki, Russian Thistle, Salsola Kali L • 

CHEN, Goose Foot, Chenopodium spp. 

HELI, Sunflower, Helianthus spp. 

ARTE, Artemisia spp • 

SHRUBS: 

YUCC, Spanish Bayonet, Yucca augustifolia Pursh. 

QUER, Quercus spp. 

Atca, Four-wing Saltbush, Atriplex canescens (Pursh) Nutt. 

RIBE, Ribes spp. 

Rune, Thimbleberry, Rubus neomexicanus Gray • 

Cerao, Mountain Mahogany, Cercocarpus montanus H.B.K. 

Prvi, Connnon Chokecherry, Prunus virginiana L. 

Rhar, Polecat Bush, Rhus aromatica Ait 

OPUN, Opunita spp. 

Maru, Common Horehound, Marribuim volgare L. 

TREES: 

Pipo, Western Yellow Pine, Pinus ponderosa Laws 

Pied, Pinyon Pine, Pinus edulis Engelln 

Jumo, One-seeded Juniper, Juniperus monosperma (Engelln) Sarg • 

Vegetative compositions of the plant connnunities (G = Grassland, 

S = Shrub, PJ = Pinyon-Juniper, PJS = Pinyon-Juniper-Shrub, and PJSG = 
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Pinyan-Juniper-Shrub-Grassland) are as follows: 

• G-1: ARTE S-1: Pied PJ-1: Pied PJS-1: Pied PJS-8: Pied 
CHEN Cemo Jumo Jumo At ca 
Bo gr QUER Pi po Pi po Rhar 
Pof e Rhar Cemo QUER Cemo 
Sihy RIBE Prvi Rhar QUER 
Agsm QUER RIBE ARTE • S-2: QUER Rhar Rune Rune 

G-2: ARTE Cemo RIBE 
CHEN Rhar Rune PJS-2: Pied PJS-9: Pied 
HELI Prvi Rhar Jumo 
Bo gr RIBE PJ-2: Pied QUER Cemo 

• Scsc Jumo Rune QUER 
Pof e S-3: QUER Cemo RIBE Rhar 
Agsm RIBE Rhar ARTE 
Sihy Prvi Prvi PJSG-1: Pied 

Rhar Rune PJS-3: Jumo Cemo 

e G-3: Saki Cemo QUER QUER 

• ARTE Cemo Rhar 
CHEN S-4: Cemo ARTE RIBE 
Bo gr Prvi Pofe 
Sihy Mavo PJS-4: Jumo Bo gr 
Bo cu OPUN Pied 

Bo gr QUER PJSG-2: Pied 

•• G-4: ARTE Rhar Cemo 
CHEN S-5: QUER Cemo Rhar 
Pofe RIBE RIBE QUER 
Bo gr Prvi Rune Prvi 
MUHL Cemo Rune 

Rune PJS-5: Pied Pof e 

• G-5: YUCC Rhar Jumo Bo gr 
ARTE Cemo 
Saki QUER 

e Bo gr Rhar 
Ange RIBE 
Bo cu 

• Scsc PJS-6: Pied 
Jumo 
QUER 
Rhar 

PJS-7: Pied 

• Jumo 
Cemo 
Rhar 
QUER 

Tons/acre of live standing fuel on each transect (T = transect in list) • are as follows: 
"' 

• 
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0.0-0.25 0.0-0.25 0.0-0.25 

• Inches Inches Inches 

Tl - S-1: Tll - S-3: T23 - PJSG-1: 
Quercus 0.03 Cercocaq~us 0.03 Quercus 0.01 
Rib es 0.22 Prunus 0.10 Cercocaq~us 0.06 
Cercocaq'.!us 0.07 Rhus 0.09 Prunus 0.01 

• Rhus 0.46 Rhus 0.17 
T12 - PJS-8: 

T2 - S-2: Quercus 0.35 T24 - PJSG-2: 
Quercus 0.19 Rib es 0.06 Quercus 0.03 
Rib es 0.07 Rhus 0.20 Cercocaq~us 0.02 
CercocarEus 0.02 

• Rhus 0.06 T13 - PJS-8: T25 - PJSG-2: 
Quercus 0.39 Quercus 0.01 

T3 - PJS-9: Rib es 0.10 Rib es 0.36 
Quercus 0.28 Rhus 0.08 Cercoca!:Eus 0.01 

e Cercocar,Eus 0.16 Prunus 0.01 
T14 - PJS-6: Rhus 0.30 

• T4 - PJS-9: Quercus 0.45 
Quercus 0.27 Rib es 0.06 T26 - S-5: 
Rib es 0.04 Prunus 0.01 Quercus 0.14 
Rhus 0.26 Rhus 0.38 Rib es 0.11 

CercocarEus 0.04 
TS - .. PJS-9: TlS - PJS-6: Prunus 0.01 

•· Quercus o. 30 Quercus 0.38 
Rib es 0.03 Rhus 0.04 T27 - PJS-7: 
Rhus . 0.24 Quercus 0.01 

Tl6 - PJS-6: CercocarEus 0.01 '. 
T6 - PJS-9: Quercus 0.28 Rhus 0.39 
Quercus 0.30 Rhus 0.03 

• T28 - PJS-7: 
T7 - PJS-9: Tl7 - PJS-6: Cercocar,Eus 0.04 
Quercus 0.34 Quercus 0.39 Rhus 0.17 . 

e Prunus 0.04 
Rhus 0.04 T18 - PJS-6: T29 - PJS-3: 

Quercus 0.35 Quercus 0.38 

• TS - PJS-9: Rhus 0.04 
Quercus 0.29 T30 - PJS-3: 
Rib es 0.02 T19 - PJS-6: Quercus 0.35 
Rhus 0.38 Quercus 0.33 

T31 - PJS-4: 
T9 - PJS-9: T20 - PJS-6: Quercus 0.21 

• Quercus 0.38 Quercus 0.33 Rhus o.os 
Rhus 0.24 

T21 - PJS-6: T32 - PJS-4: 
TlO - S-4: Quercus 0.22 Quercus 0.15 
Quercus 0.01 
Rib es 0.03 T22 - PJSG-1: T33 - PJS-4: • Cer-cocarEus 0.07 Quercus 0.01 Quercus . 0.13 
Rhus 0.40 CercocarEus 0.06 Rhus 0.05 .... 

• 
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0.0-0.25 0.0-0.25 
Inches Inches 

• T34 - PJS-4: T46 - PJS-1: 
Quercus 0.18 guercus 0.05 
Prunus 0.01 Rib es 0.06 
Rhus 0.85 CercocarEus 0.06 

Rhus 0.43 • T35 - PJS-1: 
guercus 0.30 
Rhus 0.02 

T36 - PJS-1: 
guercus 0.27 • Rib es 0.01 
Rhus 0.35 

T37 - PJS-1: 

e guercus 0.38 

• T38 - PJS-1: 
guercus 0.23 

T39 - PJS-1: 
guercus 0.27 

•• Rib es 0.01 
CercocarEus 0.05 

T40 - PJS-1: 
guercus 0.26 
Rib es 0.05 

• T41 - PJS-1: 
guercus 0.21 

e CercocarEus 0.01 

T42 - PJS-1: 

• guercus 0.21 

T43 - PJS-1: 
guercus 0.28 
Rib es 0.05 

• T44 - PJS-1: 
guercus 0.30 
Rib es 0.04 

T45 - PJS-1: 
guercus 0.23 

• Rib es 0.08 
CercocarEus 0.01 

... Prunus 0.04 
Rhus 0.03 

+-

• 
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Tons/acre of dead standing fuel in each transect are as follows: 

• 0.0-0.25 o. 25-1 0.0-0.25 0.25-1 
Inches Inches Inches Inches 

Tl - S-1: Tll - S-3: 
Quercus 0.02 0.08 Quercus 0.01 0.01 
Rib es 0.12 0.17 CercocarEus 0.28 4.01 • Cercocar2us 0.41 3.11 Rhus 0.08 0.17 
Rhus 0.17 0.63 

T12 - PJS-8: 
T2 - S-2: Quercus 0.18 0.70 
Quercus 0.07 0.27 Rib es 0.02 o.o 
Rib es 0.10 0.17 Rhus 0.70 o.o . • Cercocar2us 0.09 0.66 
Rhus 0.01 o.o T13 - PJS-8: 

Quercus 0.08 0.51 
T3 - PJS-9: Rib es 0.02 0.69 

e Quercus 0.01 0.03 Rhus 0.02 o.o 
Cercocar2us 0.54 2.65 • T14 - PJS-6: 
T4 - PJS-9: Quercus 0.20 0.20 
Quercus 0.13 0.38 Rib es 0.02 o.o 
Rib es 0.01 0.04 Rhus 0.03 0.13 
Rhus 0.15 0.29 

•• TlS - PJS-6: 
TS - PJS-9: Quercus 0.08 0.70 
Quercus 0.22 o. 72 Rhus o.os 0.08 
Rib es 0.01 o.o 
Rhus 0.09 0.12 T16 - PJS-6: 

Quercus o.os o. 71 

• T6 - PJS-9: Rhus 0.01 o.o 
Quercus 0.20 0.66 

T17 - PJS-6: 

e T7 - PJS-9: Quercus 0.47 0.10 
Quercus 0.12 0.69 
Prunus 0.01 o.o T18 - PJS-6: 

• Rhus 0.19 0.13 Quercus 0.16 0.86 
Rhus 0.02 0.12 

T8 - PJS-9: 
Quercus 0.10 0.66 T19 - PJS-6: 
Rib es 0.01 o.o Quercus 0.12 0.58 
Rhus 0.18 1.01 

• T20 - PJS-6: 
T9 - PJS-9: Quercus 0.12 0.55 
Quercus o.o 0.47 
Rhus 0.07 0.18 T21 - PJS-6: 

_guercus 0.08 0.59 
TlO - S-4: 

• Rib es 0.04 2.94 T22 - PJSG-1: 
Cercocar2us 0.12 1.44 Quercus o.o 0.01 

... Rhus 0.16 o.o CercocarEus 0.34 3.69 

• 
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0.0-0.25 o. 25-1 0.0-0.25 0.25-1 

• Inches Inches Inches Inches 

T23 - PJSG-1: T35 - PJS-1: 
Cercocaq~us 0.34 2.61 Quercus 0.10 0.47 
Rhus 0.08 2.61 

T36 - PJS-1: 

• T24 - PJSG-2: Rib es 0.01 0.17 
Quercus 0.02 0.14 Prunus 0.12 0.70 
Cercocarpus 0.25 2.28 Rhus 0.07 0.46 

T25 - PJSG-2: T37 - PJS-1: 
Cercocarpus 0.12 0.46 Quercus 0.09 0.69 

• Prunus o.o 0.01 
Rhus 0.13 0.18 T38 - PJS-1: 

Quercus 0.12 0.62 

- T26 - S-5: 
Quercus 0.04 0.18 T39 - PJS-1: 
Rib es 0.06 0.13 Quercus 0.07 0.40 

• Cercocarpus 0.22 1.42 Cereo carpus 0.29 3.95 
Prunus 0.0 0.02 

T40 - PJS-1: 
T27 - PJS-7: Quercus 0.10 0.53 
Quercus o.o 0.01 Rib es 0.05 0.75 
Cercocarpus 0.46 3.05 ·- Rhus 0.11 0.47 T41 - PJS-1: 

Quercus 0.05 0.33 
T28 - PJS-7: Cercocarpus 0.02 0.24 
Cercocarpus 0.35 2.28 
Rhus 0.14 0.13 T42 - PJS-1: 

Quercus 0.13 0.62 

• T29 - PJS-3: 
Quercus 0.12 0.87 T43 - PJS-1: 

e Quercus 0.05 0.52 
T30 - PJS-3: Rib es 0.02 0.21 
Quercus 0.10 0.39 

T44 - PJS-1: 

• T31 - PJS-4: Quercus 0.12 0.90 
Quercus 0.06 0.63 Rib es 0.05 0.21 
Rhus 0.02 0.21 

T45 - PJS-1: 
T32 - PJS-4: Quercus 0.06 0.55 
Quercus 0.08 0.39 Rib es 0.14 1.32 

• Rib es 0.02 0.25 Cercocarpus 0.03 0.18 
Prunus 0.01 0.02 

T33 - PJS-4: 
Quercus 0.05 0.53 T46 - PJS-1: 
Rhus · 0.02 0.08 Quercus 0.03 0.23 

Rib es 0.04 0.17 

• T34 - PJS-4: Cercocarpus 0.31 1.85 
Quercus 0.08 0.43 Rh us 0.29 o. 71 
Prunus 0.01 0.09 
Rhus 0.22 1.06 

• 
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Fire history. Among the individuals contacted about fires on the 

Monument, four recalled fires in the past as follows: 

1. 1906~trees, tires, and tar were ignited within the crater 
/ 

by individuals. That fire burned for a couple of days. The purpose was 

to frighten homesteaders and thus cause them to leave the Capulin area. 

Vegetation within the crater was not subjected to major fire damage. 

2. 1927--individuals were burning corn stalks on the southeastern 

side of the mountain away from the base. A whirlwind picked up the burning 

stalks and carried them to a site near the base of the mountain on the 

north side. The fire was extinguished by several people after it burned 

shrubs and grass on 12 acres for several hours. 

3. 1932--a grass fire was accidentally ignited by individuals. It 

involved about two acres outside the Monument boundary near the cinder 

pit on the east side. People at the scene extinguished the fire in a 

few hours. The person who recalled the 1927 fire did not recall the 

aforementioned 1932 fire. One other person remembered the 1927 fire • 

Data on fire history on the Monument obtained from a cross section 

and core samples from pines were presented to me by Gary Ahlstrand in 

a letter dated 26 February 1979. Parts of that letter are as follows: 

Crossdating was based upon four of the non-scarred cores 
(5, 10, 14, and 18) and the fire-scarred cross section. 
Using the material at hand, there is agreement within +2 
years on the dates of past burns. These data are subject 
to revision, of course, should better samples become 
available for analysis. 

The inside ring of the cross section dated to 1752. If you 
know how high on the trunk the section was obtained, you 
might hazard a guess as to the year of germination. It 
appears that the tree died in or about 1966 • 

Fire history data were compiled from the ponderosa pine 
cross section and cores lOA, 19B, 11, 17I, 17II, and 20 • 
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Cores 2, 3, 12, 13, 14A, 14B, 14C, 15, 16A, 16B, and 19 
were examined, but added nothing to the accuracy of the 
data reported • 

A growth curve for a radius of the ponderosa pine cross 
section is enclosed. Due to the small sample size and some 
still not completely resolved things, I am not including 
even a tentative chronology based on the core sample. Several 
of the rings in the 1935-1945 period are questionable • 
Two or three years in the nineteenth century are also 
uncertain and contribute to the +2 year accuracy. An "eyeball" 
comparison of the growth curves with available precipitation 
data from Capulin, New Mexico shown nothing conclusive. 
There are areas of general agreement with the growth curve 
for the cross section and chronologies based on bristlecone 
pine from Jicarita Peak and Red Dome. These are the areas 
nearest Capulin Mountain with reported chronologies. 

Swnmarized below is the best estimate for the fire history 
at Capulin I can give you at this time • 

Ponderosa Pine Sample 

X-Sect lOA lOB 11 171 1711 

1795 

1814 

Year 1848 1842 1845 

of 1854-55 

Event 1874 1874 1873 

20 

(+2 yrs) 1880 1880 

1913-14 1910 1912 1911 

1944-45 

The 1795 event is not a scar, but a fracture. As Gary Gregory 
mentioned, the fracture could be the result of heat scorch. 
The separation happened after the death of the tree as it 
dried, and occurred along a line of cells laid down early 
in the growing season (probably late spring-early sununer) of 
1795 • 

The 1814 fracture is again due to some kind of disturbance, 
perhaps the result of heat scorch. It is not a fire scar 
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per ~' as the cambium was not killed. Excess sap was 
produced, an indication of tissue damage, but no annual 
rings appear to have been lost due to cambial death. 
In addition, no callus tissue was formed at the edges of 
the scar, indicating again that the cambium did not die 
along the disturbance. 

The 1848 scar is from a spring fire. The 1842 ring in 171 
and the 1845 ring in 1711 most likely resulted from the 1848 
burn. The missing rings to 1848 in these cores were 
probably consumed by the fire. 

Another fire occurred after the 1854 growing season but 
before growth resumed in 1855 • 

The 1873 and 1874 events probably represent a fire distinct 
from the 1880 fire. Additional support for this view may 
be found if it can be demonstrated that samples of lOA, 
lOB, and 11 are from an area that can be somewhat isolated 
from the other samples, especially the cross section and 
sample 20. If, on the other hand, all of the samples are 
from the same general area, the possibility of them all 
having been scarred by the 1880 fire would have to be 
given careful consideration. The 1880 fire appears to have 
burned about midway through the growing season. 

A fire occurred after the 1913, but before the 1914 growing 
season. This fire is also reflected in samples 171, 1711, and 
20. A few of the rings laid down prior to the burn were apparently 
consumed by the fire in these samples. 

Another fire burned sometime between autumn 1944 and spring 
1945. I wonder if the Monument has records of a fire that 
might fit this one? 

If all events listed are considered as having been caused 
by fires, the average fire frequency is 21.3 years. If the 
first two events are excluded, the average frequency becomes 
19.2 years. Should the 1874 scar actually be a result of the 
1880 fire, then the average frequencies become 24.8 and 
26.0 years respectively, as calculated above. An average 
frequency of about every 20 years based on actual frequencies 
ranging from 6 to 34 years is probably not far off the mark • 

The following statements are additional connnents to Ahlstrand's 

letter following a telephone conversation with him. The cross section 

was cut about l~ ft from the base of the trunk; thus, the pine 

germinated about 1748. The 1880, 1873, and 1874 fires appear to 

represent the same fire because core samples lOA, lOB, and 11 were 
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taken from the same area as the cross section (western side of the 

mountain about midway between the Visitors Center and Monument entrance 

from State Highway 325} and core sample 20 was taken on the northeastern 

slope of the mountain about midway between the road and mountain 

base. The inability of Capulin residents to recall the 1913 and 

· 194/r45 fires cannot be explained at this time. The cross section 

indicating the 194/r45 fire was taken from the western side of the 

mountain; the core samples (17 and 20) indicating the 1913 fire were taken 

from the northeastern slope of the mountain. 

My conunents stated above were then resubmitted to Gary Ahlstrand for 

his review. He responded in a letter dated 12 March 1979, as follows: 

Thanks for the opportunity to conunent on the draf.t section 
of your report. Our telephone conversation prompted me to take 
another look at cores lOA, !OB, 11, 20, and the cross section. 
The following conunents resulted from this reexamination. 

Although samples lOA, lOB, and 11 could have been scarred in 
the 1880 fire and loss of a few of their outside rings attributed 
to burning, I believe these cores indicate a fire distinct from 
the 1880 event. The 1874 fire appears to 'have b~rned either 
just at the end of the growing season or between growing seasons • 
You will recall that the 1880 fire appears to have burned during 
the growing season. This serves to emphasize the fact tQat fires 
have usually been more frequent than indicated by fire scarred 
samples. 

The crossdating within samples is accurate to +2 years. Actual 
dates could be off a number of years at any point in the sequence 
if false rings were counted as true rings. The probability of this 
happening increased during the later (more recent) years of 
growth with the samples examined. Therefore, it is possible, 
but not probable, that the event identified as occurring in 
194/r45 actually occurred in 1932. This could be resolved 
by examining more samples representative of normal growth 
patterns in the area • 
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In sunnnary, interviews with Capulin residents indicate that no 

major fires occurred on the Monument during the 20th Century. Cross 

section and core sample analysis of fire damaged Western Yellow Pine 

indicate a minimum of two fires during that century, whereas during 

the 19th Century, a minimum of five fires occurred. The term minimum 

is used here because fires may occur and not necessarily damage a tree, 

or fire damaged trees may have been overlooked during the sampling 

process. 

Several factors could account for the high number of fires during 

the 19th Century. Vegetative composition may have been one of them . 

During that time, grasses were possibly more abundant and shrubs less 

abundant on and around Capulin mountain. Fires occur more frequently 

in wooded areas where grasses are more abundant than shrubs because the 

recovery period for such areas is shorter than in areas where shrubs 

dominate.. Grasses are usually more common in areas that are not 

subjected to intense grazing pressure, and grazing by domestic livestock 

seemingly did not occur on the mountain until the 1870's • 
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Table 1. Average ground cover percentages inside Exclosure 2 on Area 2 during 
1978. The number of 100-point paced transects is enclosed in 
parentheses; the number following the parentheses represents the 
date of the transect. Annuals are indicated by an asterisk. 

Species May June July August September 
(3) 16 (3) 16 (3) 17 (3) 27 (3) 30 

Mutton Grass 
Poa Fendleriana (Steud.) Vasey <l <l 1 

Western Wheatgrass 
Agropyron Smithii Rydb. 1 2 <l 

Squirrel- tail 
Sitanion Hystrix (Nutt.) J.G. Smith 1 3 4 4 3 

Little Bluestem 
Schizachyrium scoparium (Michx.) Nash 4 4 2 4 3 

Big Blues tem 
AndroEogon Gerardi Vitman 10 17 20 20 23 

Blue Grama 
Bouteloua gracilis (H.B.K.) Griffiths 15 17 22 19 19 

Side-oats Grama 
Bouteloua curtiEendula (Michx.) Torr. 3 3 7 9 7 

Three Awn 
Aristida spp. 2 1 1 

Spanish Bayonet 
Yucca augustifolia (Pursh.) 9 9 7 7 9 

Russian Thistle 
*Salsola Kali L. <l 1 2 4 2 --· 
Careless Weed 
Amar an thus Palmeri Wats <l <l 

Crucifer 
Erysimum caEitatum (Dougl. ) Greene <l <l 

Conunon Lupine 
LuEinus spp • <l <:l 

Stick-leaf 
Mentzelia Eumila (Nutt.) T. & G. <l 2 3 4 1 
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Table 1. Continued 

• 
Species May June July August September 

(3) 16 ' (3) 16 (3) 17 (3) 27 (3) 30 

• Prickly Pear 
Opuntia polyacan~ha Haw. <l 1 

Cactus 
Cor~hantha spp. <l 

• Vervain 
Verbena spp. <l <l 

e Aster 
Aster spp ~ <l 

• Common Sunflower 
*Helianthus annuus L. 5 <1. <l <l 

Prairie-sagewort 
Artemisia frigida Willd. 3 5 3 4 

•· White Sage 
Artemisia ludoviciana Nutt. <1 <1 3 <l 

No Common Name 
Artemisia Carruthii Carruth. 3 5 6 7 7 

• Grounds el 

e Senecio multicapitatus Greeri & Rydb. 1 

Unknown <:l 

• Wolf grass 1 

Primrose <1 

Litter 34 23 12 8 12 

• Grasses and Forbs 50 66 81 87 82 

Browse (shrub) density 2 2 2 2 2 

Tree density 1 1 1 1 4 

• Bare ground and erosion pavement 16 12 6 6 4 

• 
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Table 2. Average ground cover percentages outside Exclosure 2 on Area 2 
during 1978. The number of 100-point paced transects is enclosed 
parentheses; the number following the parentheses represents 
the date of the transect. Annuals are indicated by an asterisk. 

Species May June July August September 
(3) 16 (2) 16 (2) 17 (2) 27 (2) 30 

Mutton Grass 
Poa Fendleriana (Steud.) Vasey 1 3 1 <l 

Western Wheatgrass 
Agropyron Smithii Rydb. 1 2 <l <l <l 

Squirrel-tail 
Sitanion Hystrix (Nutt.) J.G. Smith 8 4 3 

Little Bluestem 
Schizachyrium scoparium (Michx.) Nash <l 1 

Big Bluestem 
Andropogon Gerardi Vitman 5 3 6 4 4 

Blue Grama 
Bouteloua gracilis 18 20 19 23 22 

Side-oats Grama 
Bouteloua curtipendula (Michx.) Torr. 2 3 4 5 5 

Three Awn 
Aristida spp. <l 1 1 

Spanish Bayonet 
Yucca augustif olia Pursh. 2 4 2 2 4 

Goosefoot 
Chenopodium spp. 1 

Russian Thistle 
*Salsola Kali L. 5 8 15 19 11 

Careless Weed 
Amaranth us Palmeri Wats. 5 4 

Crucifer 
Erysimum capita tum (Dougl.) Greene 1 

Bladder-pod 
Lesg,uerella spp • <1 
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Table 3. Families of insects captured at three different locations on 
Capulin Mountain National Monument • 

Visitors South side, West side 
Taxa Center outside and of 

below crater rim Monument 

Class Insecta 

Order Odonata 

Family Libellulidae 2 

Order Orthoptera 

Family Acrididae 5 18 

Family Gryllidae 1 

Order Hemiptera 

Family Nabidae 1 

Family Miridae 2 

Family Aradidae 2 

Family Cydnidae 2 

Family Pentatomidae 2 4 

Order Homoptera 

Family Dictyopharidae 2 2 

Order Coleoptera 

Family Carabidae 1 

Family Elateridae 1 

Family Cantharidae 2 

Family Cleridae 1 

Family Coccinellidae 2 

Family Tenebrionidae 1 5 

Family Meloidae 1 1 
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• . Table 3. Continued 

• 
Visitors South side, West side 

Taxa Center outside and of 
below crater rim Monument 

• 
Family Cerambycidae 2 

Family Chrysomelidae 2 

• Family Curculionidae 1 

Order Lepidoptera 

e Family Hesperiidae 4 3 

• ·Family Lycaenidae l ·· 2 

Family Pieridae 4 3 

. Family Danaidae 1 2 
. -

•· Family Satyridae 3 1 

Family Nymphalidae 3 3 

Order Diptera 

• Family Asilidae 1 

e Family Mydidae 1 

Family Bombyliidae 1 2 

• Family Muscidae 1 

Family Tachinidae 1 1 

Order Hymenoptera 

• Family Mutillidae 1 

Family Vespidae 1 1 7 

Family Pompilidae 2 

• Family Sphecidae 3 

'. . Family Apidae 3 3 

• 
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Table 4. Measurement (in.) of height and diameter of Pinyon and of Western Yellow Pine. 
Each species of tree was examined on separate 1-ha plots. Number in the sample, 
N; range, R; mean, M; and 1 standard deviation, SD. 

Feature measured Piny on Western Yellow Pine 

N R M SD N R M 

Diameter, 
breast height 267 1-18 4 4 59 1-29 9 

Tree height 338 13-360 108 192 68 15-1020 204 

• . • 

SD 
I') 

00 

5 

168 
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Table 5. Percentage branch damage and percentage t runk girdling on Pinyon and on Western 
Yellow Pine. Each species of tree was examined on separate 1-ha study plots. 
Number in the sample, N; range, R; mean, M; and 1 standard deviation, SD. 

Kind of porcupine 
damage Piny on Western Yellow Pine 

N R M SD N R M 

Branch damage/tree 337 0-100 29 38 68 0-100 77 

Amount trunk 
girdling/tree 338 0-100 34 35 68 0-100 84 

• ' . • 

SD 
N 

'° 
32 

29 
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Table 6. Comparison of percentage branch damage and percentage trunk girdling on Pinyan 
and Western Yellow Pine during 1976 and 1978. Numbers above the slash m~rks 
are for 1976; numbers below the slash marks are for 1978. 

Kind of porcupine 
damage Piny on Western Yellow F'ine 

Mean Two Standard Errors Mean Two Standard Errors 

Branch damage/tree 35/29 2.2/2.1 87/77 2.7/3i.9 

Amount trunk 
girdling/tree 35/34 1.9/1.9 70/84 4.2/31.5 

• . ' . • 
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Map of Capulin Mountain National Monument, New Mexico showing Areas 1 and 2. The approximate 
base of the mountain is iliown by a dashed line. Exclosure 1 on Area 1 and Exclosure 2 on 
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Fig. 2. Map of Capulin Mountain National Monument showing locations of deer sightings. The first 
number at each location refers to number of males, second number to number of females, and 
third number to number of immatures. The last four numbers refer to Mountain Standard Time. 
Numbers in parentheses refer to numbers of either sex of adults. 

w 
N 



• • • • • • • • • ' !'t .f t. /J e e • 

Fig. 3. Vegetative map of Capulin Mounnain National Monument showing the 46 locations where transects 
were read to determine tons/acre of standing woody material which included shrubs both 
living and dead. Descriptions of the vegetative conununities are shown on page 11~ Tons/acre 
of plant genera on the transects are shown on pages 12-15. 
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