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Convict Labor in Building New Mexico’s 
Earliest Highways, and the Archaeological 
Record 
Laurel Wallace- NMDOT Cultural Resources Bureau 
 
The use of convict labor for constructing the first 
engineered automotive American highways began in the 
1890s and 1900s, and is mentioned in numerous state 
histories,  along with the fact that this practice was 
abolished nationally by the 1930s after its association 
with slave labor and other abusive labor practices. In 
New Mexico, use of convict labor can be divided into 
three distinct periods: the Late Territorial Period (1903-
1912), Early Statehood (1912-1920), and the period after 
1920. While use of convict labor is an interesting 
historical note in the development of New Mexico’s 
highways, what is perhaps more important to the 
archaeological community is the potential identification 
of historic trash dumps associated with convict labor 
camps, or in areas where work was completed. 
Following a discussion of each distinct period are maps 
showing possible labor camp locations and areas where 
known work was completed. 
 
Late Territorial Period 1903-1912 
 
The first record of convict labor mentioned for building 
automotive roads in New Mexico was in 1903, when the 
35th Territorial legislature appropriated $5000 for road 
improvements under the direction of the penitentiary 
superintendent, for work along NM 1 (present Interstate 
25 for the most part). Modest aid continued until 1909, 
when the 38th and last Territorial assembly provided a 
property levy for road funds. In 1909 and 1910, convict 
labor was used for the “Scenic Highway” between Las 
Vegas and Hot Springs (present NM 65), for a new road 
between Silver City and the Mogollon Mining District 
(present US 180 and NM 159), and for the “Santa Fe to 
Albuquerque road” (present NM 313 and Interstate 25, 
and older now abandoned road alignments), specifically 
for work on La Bajada Hill and for the road between 
Raton and the Colorado state line (Macy 1933-1934; 
Sullivan 1909-1910). 
 
What is obvious to those of us who know the topography 
of New Mexico is that some of the hardest, heaviest 
labor in creating our early highways was given to 
convicts to complete. The images of convicts working 
on what seems like benign small rolling hills on the 
Silver City to Mogollon Mining District road (Fig. 1), 

actually reflects the few areas where the photographer 
could steady the camera, before the road veers 
precipitously up into the rugged Gila Mountains, on one 
of the [still] scariest and narrow state highways in North 
America (NM 159 into the historic mining town of 
Mogollon). “Active construction” on the Silver City to 
the Mogollon Mining District was started in January of 
1910, with the first mile west of Silver City mentioned 
as 70 percent solid rock, with the road constructed in an 
18 ft width. The new road is mentioned as a great 
improvement over the “old route”, with a mile and half 
reduction in length and a reduction of vertical grades 
from 18 down to 7 percent (Sullivan 1909-1910:178). 
The road is described thusly: 
 

This is a very busy road over which is hauled 
an immense tonnage of supplies for Gila, Cliff, 
Glenwood, Alma, and Mogollon, and on the 
return trip is loaded with concentrates from the 

 

 
 

Figure 1. Early work on the road that became NM 11 at 
Statehood, and later US 180 and NM 159 
(Sullivan 1909-1910:177) 

 

 
�

Figure 2. Raton to Colorado road on El Camino Real 
Highway (NM 1 and then Interstate 25) in 
1910  (Sullivan 1909-1910:169) 

�
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Figure 3. The Continental Divide on NM 42 [now 
NM 90] heading into Tyrone, built by convicts 
(French 1914-1916: frontspiece) 

 
Mogollon mines. Where previously all heavy 
teams had to stop and double up the grades,now 
they pull them with ease. This saving of time 
alone for these teams will pay for the 
improvements within a year, not to mention the 
terrible strain on teams pulling such grades 
which cut the useful life of a horse down to four 
or five years. This work is being done largely by 
convicts. The convict camp being located near 
Glenwood where there is a great deal of heavy 
work being done (Sullivan 1909-1910:181).  

 
The work on the Santa Fe to Albuquerque road, and 
specifically work from La Bajada Hill to Algodones, 
was begun in November 1909. La Bajada Hill was a 
mile and a half of what was described as mostly “solid 
lava rock” (Fig. 4). Parts of the La Bajada Hill 
construction were completed by Cochiti Pueblo as well, 
but these two groups appear to have been separated 
during work, as photographic documentation reveals. It 
should be noted that work by Cochiti Pueblo on La 
Bajada Hill was done because the road was nearby to the 
Pueblo, and considered an important road for inter-
Pueblo travel through the Rio Grande corridor. The 
benefits to all were apparent in the reduction of steep 
grades of 28 percent down to 7.8 percent, and the traffic 
increased 121 percent in the first month after the road 
was opened (Sullivan 1909-1910:177, 179, 181, 83). 
 
Other portions of the Santa Fe to Albuquerque road 
seem not as daunting as La Bajada Hill in today’s 
mechanized world, but the “Big Cut” (Fig. 5) was the 
site of a sixty foot cut through the foothills dug entirely 
by hand by convict forces. An additional cut of 15 ft,  

also dug by hand (Sullivan 1909-1910:183), is the site of 
what is called the “Little Cut”. The Big Cut is easily 
seen from Interstate 25 when driving south from Santa 
Fe to Albuquerque, and is immediately south of the San 
Felipe Casino, east of the highway. The Little Cut is 
north of the Big Cut, again to the east of present day 
Interstate 25. 
 
 

 
 

Figure 4: La Bajada Switchbacks c. 1917 (Seligman 
1932:8). 

 
 
Early Statehood 1912-1920 
 
By Statehood, the 1912 report of the State Engineer to 
the Governor mentions that all roads under construction 
by the newly appointed State Highway Commission 
were built by convicts, in what appears to be a 
continuous practice from the 1909 Territorial Highway 
Commission. When the State Highway Commission was 
formed in the fall of 1912, two convict camps were in  
operation: 1) in Socorro County, for work on the 
Magdalena to Springerville road, and for specific work 
around Datil [present day US 60], and 2) in Santa Rosa, 



������������������������������������������������� �� �� �� �  

3 

for the Santa Rosa to Puerto de Luna road [present day 
NM 91]. The Santa Rosa convict camp finished their 
work in January 1913, and were moved to the Socorro 
County camp, since this camp had access to continuous 
work on roads between San Antonio to San Marcial and 
on to Cuchillo [present NM 1 and NM 181] (French 
1912-1914:20).  
 

 
 

Figure 5: The “Big Cut” in 1910 (Sullivan 1909-
1910:183). 

 
As the Socorro camp experienced colder winter 
weather, it was moved to the Rio Grande Valley 
south of the town of Socorro, somewhere near 
then NM 1. As work was completed and weather 
changed, these convict camps were very 
dynamically moved around the state. In May of 
1913, another camp was formed near Lamy, for 
work on the Santa Fe to Roswell road [then NM 2, 
but now possibly part of US 285]. After the camp 
finished work there, they were moved to the Santa 
Fe to Las Vegas road [present Interstate 25], to 
operate as a “maintenance camp”. This 
maintenance camp moved around during the 
winter months, not for comfort for the convicts, 
but to “keep the road open for traffic”. Little 
permanent work was accomplished by this group, 
except for a stretch of road through the canyon 
eight miles east of Las Vegas. By February 1914 
the group was moved to a convict camp near 
Albuquerque, which left two convict camps still 
working on the “Camino Real” [NM 1 was also 
called the Camino Real Highway] (French 1912-
1914:20). 
 
Between July 1912 and December 1914, 251 men from 
the state prison worked at four road camps, with the 
Socorro camp housing up to 100 men; the average 
number of men in the camps ranged from 18 to 32 
depending on the camp. Although the camps were 
moved around, four main locations are mentioned: 
Socorro, Albuquerque, Santa Rosa, and Las Vegas. The 
Socorro camp was consistently the largest. These camps 

were maintained without guards, with the exception of 
the Albuquerque camp, since it was close to the city. 
Discipline was not hard to enforce, and the quality of the 
work was “good”, but it was noted that the work 
completed was “not as efficient as paid laborers” 
(French 1912-1914:20-21). The New Mexico State 
Engineer, James A. French, goes on to state that: 
 

The practice followed in other states, of 
working convicts under armed guards and 
confining them in stockades at night, has never 
been attempted in New Mexico. Here the men 
in the convict camps are well fed and their 
health and the sanitary conditions of the camps 
are looked after carefully. When camps are far 
removed from settlements the men are given 
permission to seek recreation in the neighboring 
hills and woods. Every convict employed in 
road work is allowed extra time (French 1912-
1914:21). 

 

 
 

Figure 6. Glorieta Pass in 1914, on Camino Real 
Highway (French 1912-1914: 15) 

 

 

Figure 7. “El Camino Real Highway”, NM 1, in San  
Miguel County (French 1914-1916: 37) 

 
For the years 1915 through 1916, only two convict 
camps were maintained: one in Sierra County and the 
other in Bernalillo County, both located on then NM 1. 
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Both of these camps were eventually moved to work on 
the “Tijeras Canon Road No. 10”, which connected 
Albuquerque east to Tijeras, and then north to Santa Fe 
(on what is now part of Interstate 40 and NM 14). Even 
with this consolidation of camps there was a shortage of 
labor for the work that was planned. This problem led to 
a request by the State Engineer for a slight change in the 
law, so that the State Penitentiary superintendent could 
“furnish convicts at the road work at a stated amount per 
day”, but the penitentiary would “care for, maintain and 
transport the convicts”.  
 
Money was being lost as a “lazy” convict could not be 
easily dealt with by the state road foreman, particularly 
if the convict had to be returned to the penitentiary at the 
cost to the foreman of $10 to $20- a great expense at that 
time. The State Engineer envisioned that the road 
foreman could just “supervise their work during the 
working hours, with only authority to discharge and hire 
from the camps the convicts, as would be done on any 
other work” (French 1914-1916:50-52). 
 
This suggestion became reality in April 1917, 
when the State Highway Commission met with 
the State Penitentiary Commissioners, and it was 
decided that convict labor would be supervised 
only by the penitentiary, including the 
transportation, guarding, feeding, clothing, 
medical attention, and discipline for all time spent 
working on roads. In return, the state road fund 
would pay $1.25 per man per day to the State 
Penitentiary Superintendent. It was understood 
that all planned road work was ultimately under 
the supervision of the State Engineer. Following 
this plan, four camps were in operation, with one 
camp each in Grant and Luna counties, and two 
camps in Otero County. Numerous projects were 
listed in the 1916-1918 report, but only some 
projects are specifically called out as completed 
with convict labor, and others went through a 
bidding process (French 1916-1918). 
 
By the 1919-1920 State Engineer’s report, 
mention is made of patrol crews, which consisted 
of four men, and the use of Nash Quad trucks and 
other mechanical equipment. These patrol crews 
are the first mention of state positions for 
maintenance workers, and crews appeared to be 
located all over the state much as patrol crews are 
located today. The mechanical equipment came 
mostly from free surplus after World War I, 
following an act of Congress approved February 
28, 1919, and included a long list of items 
including trucks, tractors, cars, road rollers, and 
graders. Other items of interest in this free surplus 

included dynamite (684,700 lbs), tents, wagons, 
harnesses, barbed wire, corrugated iron roofing, 
concrete mixers, steam powered hoists, and 
surveyors levels. This equipment is shown being 
used by patrol workers in several photographs 
(Fig. 10, 11), and did not appear to be used by 
convict laborers. Convict labor was still being 
used particularly for “hard labor”, and was 
mentioned specifically for work in Shoemaker 
Canyon, Mora County, and for the Rio Grande 
Canyon road to Taos (Gillett 1919-1920).  
 
 

 
 

Figure 8: Road 4 east of Deming in 1918 built by 
convicts (present NM 549?) (French 
1916-1918:49). 

 

 
 

Figure 9. NM 42, between Silver City and built by 
convicts (present NM 90) (French 1914-
1916:105). 

 
After 1920 
 
By the 1921-1922 State Highway Engineer’s 
report, no mention is made of convict labor nor 
any photographs showing convicts working as in 
past reports; all work appeared to be completed by 
patrol crews or paid contractors (Gillett 1921-
1922). Research of New Mexico state law shows 
that all persons convicted of a crime and sent to 
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the Penitentiary were to perform some kind of 
labor, as decided by the corrections division 
(Section 33-2-20 NMSA 1978). The history of 
this law extends back into the Territorial period; it 
was enacted in 1889, amended in 1973 and 1977, 
and finally repealed in 1981. Other state law 
refers to specific use of convict labor for 
construction on the penitentiary grounds, around 
the state capitol grounds in Santa Fe, and for 
streets and bridges in Santa Fe (Sections 33-2-22 
and 33-2-23 NMSA 1978, both enacted in 1921 
and repealed in 1981); since the state penitentiary 
was in Santa Fe, all of the work was in Santa Fe. 
Other laws reflect use of convict labor for 
highway construction (Section 67-3-44 NMSA 
1978, enacted in 1917 and repealed in 1981), and 
for the state penitentiary to provide guards for this 
labor (Section 67-3-45, enacted in 1909 and also 
repealed in 1981). Clearly, several state laws 
supported using convict labor from 1889 until 
1981, but convict labor for highway construction 
was either so minimally used that it was not 
reported, or was not used at all after 1920. 
 
 

 
 

Figure 10. Mechanical work, Roswell to Tatum 
(Gillett 1919-1920:47). 

 

 
 

Figure 11. Standard patrol work in Eddy  County 
(Gillett 1919-1920:55) 

 
What are the factors that changed this policy?  For 
one, the first Federal Aid monies disbursed in 
1919 explicitly stated that no convict labor could 

be used for federal government sponsored work 
(Weingroff 1996). New Mexico has always relied 
heavily on federal aid to complete construction 
from the very inception of these monies, as 
detailed in State Highway Engineer reports from 
1919 onward. The Federal Highway 
Administration (FHWA) still prohibits the use of 
convict labor for all projects located on Federal 
Aid highways (Interstates and US highways), 
since this “restricts competition” (23 CFR 
635.117(a); see www.fhwa.dot.gov ). A second 
factor is seen in the tougher labor laws that 
appeared in the 1930s and early 1940s during the 
Great Depression. As organized labor in the 1930s 
worked to improve the lot of all workers, cheap 
convict labor competed against masses of 
unemployed people, and many of the federal relief 
acts from the 1930s specifically stipulated that 
convicts could not be employed (see specifically 
National Industrial Recovery Act of 1933 and 
Hayden-Cartwright Act of 1936 for relief monies 
for roadwork; Weingroff 2006).  
 
From the evidence that survives, it seems that 
highway work in New Mexico became 
professional after World War I. The large amount 
of World War I surplus equipment given to New 
Mexico was not entrusted to convicts, and aided 
patrol crews to complete a large amount of road 
construction and maintenance that previously had 
to be accomplished by hand. Federal aid monies 
from 1919 onward stipulated that convicts could 
not be used for federally funded projects, and 
these monies have been very important to the 
development of the NMDOT road system.  
 
Maps 
 
Figures 12 and 13 present potential convict camp 
locations and recorded road work locations, all 
mentioned in official state records. Historic trash dating 
between 1903 and 1920 may be the only physical 
indicators of this important early highway construction. 
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MELIHA S. DURAN March 14, 1950-May 11, 
2009 
Pat H. Beckett and Karl W. Laumbach 
 
Meliha (Meli) Sue Duran passed away on May 11, 2009 
after a long battle with persistent brain tumors. Meli 
fought a valiant fight for 13 years and many operations. 
In recent years it looked as if she was winning this long 
battle only to have it reoccur in 2007.  
 
Meli, as she was known to her many friends and 
colleagues, started her archaeological career in the state 
of Washington but did a majority of her field work in the 
Jornada Mogollon area of New Mexico and west Texas, 
first while employed by the Cultural Resources 
Management Division (CRMD), New Mexico State 
University (1976-1983 and then  
with Human Systems Research (HSR, 1984-1999).. 
 
Meli earned a BA in Anthropology (1971) at the 
University of Washington, Seattle, an MA in 
Anthropology (1977) at Washington State University, 
Pullman and a MA in English: Technical 
Communications (1986), from New Mexico State 
University. Meli’s interest in writing and editing began 
at Pullman High School where she was an editor for Hi 
Times, the school newspaper and an editor for Quill and 
Scroll club. Next to her senior yearbook picture is the 
characterization: “D is for decisive editor.” 
 
 
 

 
Figure 1. Meli Duran at Ozette in 1972. 
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Meli began her graduate studies at Washington State 
University (WSU) where she served as a graduate 
teaching assistant in the Department of Anthropology. 
Her early archaeological experiences were also at 
Washington State University. The first was the summer 
of 1970 when she participated in the WSU field school 
excavations at the Minard Site, on a sand spit between 
the Pacific Ocean and Gray’s Harbor. The field school 
students visited the Ozette Site, a prehistoric and historic 
Makah village preserved under a mud slide. Meli fell in 
love with the site and its coastal setting. In the summer 
of 1972, Meli supervised the Ozette field laboratory and 
was responsible for the initial preservation treatments of 
the baskets, mats, and other perishable artifacts. The 
following summer, she excavated several sites in the Dry 
Coulee section of the Channel Scablands of central 
Washington. While working on her MA thesis, Meli 
worked in the WSU library system as a library 
technician and student supervisor in the Social Sciences 
library and the Architecture and Plant Sciences 
departmental libraries. 
 
She then accompanied her husband, David T. 
Kirkpatrick, to New Mexico when he was hired by Dr. 
Stan Bussey of New Mexico State University in July, 
1977 to direct the excavations at the Block II portion of 
the Navajo Indian Irrigation Project. Meli supervised the 
field lab, participated in the field work on that project, 
and then directed the historic artifact analysis with 
Timothy McKeown. The resulting chapter on historic 
Navajo materials has been a wonderful resource for 
subsequent research in this area. 
 
While at New Mexico State University, Meli directed 
several large surveys, including an extensive seismic line 
project that provided some of the earliest contracted 
archaeological data from the eastern portion of the 
Jornada del Muerto. She also participated in the 
excavation and analysis of Archaic sites and ring 
middens on the Black River south of Carlsbad.  
 
It was during this period that she elected to obtain an 
MA in Technical Writing at NMSU. While earning her 
degree she participated in historic building surveys in 
Deming and Hillsboro, New Mexico and edited the 
National Register nomination for the Deming Historic 
District. 
 
In 1984, Meli and Dave joined Human Systems 
Research, Inc., a non-profit corporation for 
anthropological research in southern New Mexico. 
Initially Meli continued to do some field work but soon 
her skills as an editor were too great. Meli would 
eventually oversee the work of multiple editors as the 
Director of Publications for Human Systems Research. 

Besides the myriad of reports, she also directed the 
compilation of research proposals, including multiple 
successful proposals to the Department of Defense, 
White Sands Missile Range. 
 

 
 

Figure 2. Meli before her retirement. 
 
 
That didn’t prevent her involvement in research projects. 
During that time she produced a report on the 
Archaeological Society of New Mexico’s rock art field 
school at Three Rivers and with her good friend Betty 
Ayer, produced a catalog of the Herbert Yeo collections. 
She also edited a great number of National Register 
nominations through matching grants from the State 
Historic Preservation Division. 
 
In tandem with her husband, Dave, Meli was the senior 
editor for the Archaeological Society of New Mexico 
(ASNM) Annual Volumes for eleven years. She also 
edited a number of Jornada Mogollon Conference 
volumes, and the great majority of the HSR 
archaeological reports. Meli was also active in the Rio 
Grande chapter of the Society for Technical 
Communication, serving as senior member, secretary, 
and newsletter editor. She also taught a course for 
Elderhostel entitled “Women in New Mexico History”. 
 
Meli was also a member and secretary of the Board of 
Directors for HSR. In 1994, Meli shared in the Historic 
Preservation Award received by Human Systems 
Research from the State of New Mexico for 
Distinguished Contributions to Southwestern 
Archaeology. 
 
In 1992 Meli (and her husband) were presented the 
Archaeological Achievement Award by Archaeological 
Society of New Mexico. The El Paso Archeological 
Society honored her with the Adult Award (1992) and 
the Award of Distinction (1993) for her production of 
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the society newsletter and “The Artifact”. In 1996, Meli 
received the Service Award from the New Mexico 
Archaeological Council. 
 
During the early to mid 90's, Meli was an active 
supporter of her daughter Leyla’s activities. She 
participated with her Girl Scout troop. She was also an 
active member of the Band Parents organization, running 
their largest fundraiser—a Christmas Luminaria sale to 
support the marching and symphony bands of Las 
Cruces High School. 
 
Until she retired in 1999 for medical reasons, she was a 
human dynamo, always volunteering and ready to help 
others regardless of the activity involved. For three 
decades Meli Duran and her husband David Kirkpatrick 
attended and presented papers at most of the various 
archaeological conferences held in the Southwest as well 
as supporting many local archaeological and historical 
societies in their activities. The local societies that 
greatly benefited from their expertise and time were the 
Archaeological Society of New Mexico, the Dona Ana 
Archaeological Society and the El Paso Archeological 
Society. 
 
New Mexico, the Land of Enchantment, captured her 
heart and the state and its people were enriched as she 
wrote, edited and preserved the history and prehistory of 
the inhabitants of New Mexico and West Texas.  
 
 

 
 

Figure 3. Meli Duran after retirement (2002). 
 
 

 

DIAGNOSTIC ARROW POINTS OF THE 
MIMBRES 
Christopher A. Turnbow, 
New Mexico Gas Company 
 
As late as the 1980s, Mimbres researchers believed there 
was little temporal significance in projectile point styles 
throughout the Mogollon sequence (Nelson 1986:141-
176; LeBlanc 1984:236-246). However, using 
stratigraphic and chronometrically dated contexts at the 
NAN Ruin in the Mimbres Valley, Shafer (1986:33-40, 
2003:196-198) and Dockall (1991:220-228) developed a 
well described arrow point typology that provides a 
temporally meaningful sequence from the San Francisco 
phase through Classic Mimbres period (AD 700-1130). 
Building upon their work, the following typology adds a 
new type, the Diablo Corner Notched, to the early 
portion of the arrow point sequence and makes 
recommendations in dealing with two similar types, 
Cosgrove and Temporal, which are recognized in the 
region.   

Mimbres Corner Notched 

Defining Attributes: Mimbres is described as a small 
arrow point with deep, narrow corner notching, and a 
convex base (Figure 1). Blade margins are straight to 
slightly convex, but rarely may be concave or slightly 
recurved. The shoulders are barbed. The corner notches 
are typically deep and narrow, but less common are 
broader notches that form expanded stems with straight 
to concave edges. Necks are narrow to moderately 
broad. Basal ears usually conform to the preform but 
occasionally are rounded. Most were made by pressure 
flaking small flakes, leaving the specimens biconvex or 
plano-convex. 

Chronology: AD 550 to the 1000s  

Distribution: Mimbres Corner Notched type is found 
throughout southwestern New Mexico. Similar 
contemporaneous arrow point types are recognized 
across the Southwest. 

Defined and Comparisons: The Mimbres Corner 
Notched type was first described by Shafer (1986:37) as 
Group 3 from the NAN Ruin in the Mimbres Valley and 
later defined as the Mimbres point by Dockall 
(1991:224-227, Figure 24 j-l; also see Shafer 2003:196-
198). It was named after the Mimbres Valley in New 
Mexico. Shafer (1986) noted that the most diagnostic 
attributes of the type are deep corner notches and a 
convex base. Dockall’s type description provided room 
for more variability, including straight bases, although 
noting that the convex base was most prevalent. With 
only one corner notched arrow point type defined, most 
corner-notched arrow points were assigned to this type at 
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NAN Ruin, regardless of the variation in corner notching 
or base morphology. For the present study, the Mimbres 
type falls back to its original description of convex base.   

Based on comparison and mounting contextual data, 
corner notched arrow points appeared during the late 
Early Pithouse/Georgetown phase and continued to the 
end of or slightly after the Three Circle phase. In deep 
middens of NAN Ruin, Mimbres type specimens were 
recovered from lower levels and were overlain by 
Classic Mimbres deposits containing the Swarts and 
Cosgrove types (Shafer 1986:37-38). Dockall’s (1991: 
225) continued research on the NAN Ruin points 
documented the type from San Francisco and Three 
Circle phase contexts including a primary cremation. 
Haury (1936:332) classified similar points as Type 1 
from Georgetown and San Francisco phase occupations 
at Mogollon Village. Wheat (1955:127-130, Figure 9f) 
also recognized the form as Type 5b within the 
Mogollon region and considered it an earlier arrow point 
style.  Similar corner notched arrow points were 
illustrated at Swarts (Cosgrove and Cosgrove 1932:Plate 
49a, c), Saige-McFarland (Lekson 1990:Figure 3.17 c, g, 
l, and z),  and Galaz Ruin (LeBlanc 1984:240-241, 
Figure 16.1 h,n, Figure 16.2e,x). Swarts Ruin yielded a 
corner notched specimen with extra blade notches on 
one margin and painted examples of corner notched 
points on a Mimbres Black-on-white sherd (Cosgrove 
and Cosgrove 1932:Plate 232j). While stylized, the 
painted points show both serrated and unserrated blades, 
deep corner notches, and straight to slightly convex 
bases. Dockall’s (1991:226) interpretation that the sherd 
was from a Style I or II bowl contradicts its 
classification as Mimbres Classic Black-on-white (now 
dated to AD 1010 to 1130) by the Cosgroves. Shafer 
(2003:198) noted that the type was replaced at the end of 
the Late Three Circle phase with side notched arrow 
point forms.  

Diablo Corner Notched 

Defining Attributes: The Diablo arrow point type is 
characterized by a broad, triangular blade; long, sharp 
barbs; deep, broad, corner notches; small expanded 
stem; and straight to slightly concave base (Figure 1). 
The triangular blade has straight to slightly concave 
margins. The maximum width of the points is nearly 
equal to the total length. Workmanship is excellent; 
exhibiting fine pressure flaking that produced a thin, 
biconvex cross section. Deep corner notches form a 
small, expanded stem with concave edges and a straight 
to slightly concave base. The stem is less broad than the 
shoulder barbs and the neck is narrow. The thin, delicate 
barbs probably broke quickly, causing the specimens to 
be reworked into other morphological types.  

Chronology: AD 550 to 700 

Distribution: Diablo points are found in the upper Gila 
River, upper Mimbres Valley, and in the Black Range of 
southwestern New Mexico.  

Defined and Comparisons: The Diablo Corner Notched 
type is defined in this article. Previously subsumed 
under other corner notched arrow point types, the Diablo 
form was recognized by Turnbow during spatial 
analyses of projectile point types from the Georgetown 
phase component at the Diablo Village (LA 6538) on the 
West Fork of the Gila River. The Diablo type varies 
from the corner notched Mimbres type in its wider blade 
and small stem that has a straight to slightly concave 
base.   

The Diablo point type is rare in the Mimbres region but 
seems to tightly date to Georgetown phase. At Diablo 
Village the type was recovered from the floors of three 
Georgetown phase pithouses. The structures exhibited 
characteristic bean-shaped configurations with long 
entrance ramps and were associated with San Francisco 
Red and Alma Plain. The type is also well represented 
from Georgetown phase occupations at the Cuchillo site 
(LA 50548) on the eastern flanks of the Black Range. 
The Georgetown component at Cuchillo is similar to that 
from Diablo Village and yielded a cluster of calibrated 
radiocarbon dates between AD 580 and 710 (Munford 
1994:171). A Diablo point from NAN Ruin was 
classified as a Mimbres Corner Notched type but may 
have come from a small Georgetown phase occupation 
at that site (Shafer 2003:197, Figure 11.1 m).  

The Diablo type bares close resemblance to points 
recovered from McAnally and Thompson, two late Early 
Pithouse period occupations located in the Mimbres 
Valley (Diehl and LeBlanc 2001; LeBlanc 2001:Figure 
9.1a,i, and j). Those points exhibit wide triangular blades 
and broad corner notches that essentially form expanded 
stems with straight bases. Some are large enough to 
suggest they were atlatl darts (LeBlanc 2003:87); 
however, others were in the size range of arrow points. 
In contrast to the Diablo type, they are larger and have 
more pronounced stems but the resemblance among the 
points indicates a cluster of early arrow point attributes. 
A similar point was described as Type 10 at the Gila 
Cliff Dwelling (Teague 1986:150, Figure 7.2n). 

In the Reserve area, Moore (1999:41) identified the 
“Small Corner-Notched Point with Long Blade” type. 
That type somewhat resembles the Diablo type with 
triangular blades and acute barbs. They vary in that the 
blades are at least twice as long as they are wide, the 
stems typically expand to nearly the width of the blade, 
and bases are either concave or convex. Moore 
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(1999:65) date these points over a broad time span 
ranging from Late Pithouse to Late Pueblo periods.  

Cosgrove Side Notched 

Defining Attributes: The Cosgrove Side Notched arrow 
point is characterized by an expanded, convex to straight 
base and rounded tangs (Figure 1). Besides the main 
opposing side notches, the type has one or more extra 
notches on the lower margin of the blade or, less 
commonly, one serrated blade edge. Blade margins are 
straight, slightly convex, or slightly concave. The base is 
typically a smooth, convex arc below the notches but 
may be straight with rounded, up curving ears and, 
rarely, slightly concave. It is usually the widest portion 
of the point. Hafts are characterized by low side notches 
that are typically narrow and one and one-half times 
deeper than wide. Blade notches are often wide with 
squared ends but are not as deep as the haft notches. 
Specimens often retain elements of the flakes from 
which they were produced; resulting is a plano-convex 
to biconvex cross section. 

Chronology: AD 950 to AD 1100s.  

Distribution: Cosgrove points are found throughout 
southern and southwestern New Mexico and east-central 
Arizona.  

Defined and Comparisons: The Cosgrove type was first 
recognized by Shafer (1986:35) as Group 1 points from 
the NAN Ranch assemblage and further described and 
formally named by Dockall (1991:222-223, 227, Figure 
24 c-f) based on 71 points from the same site (also 
Shafer 2003:196-198, Figure 11.1 g-l). The type is 
named for Harriet and Cornelius Cosgrove who devoted 
their lives to Mimbres research. Dockall and Shafer view 
the type as diagnostic of the Classic Mimbres period and 
a few specimens found in Late Three Circle and Three 
Circle phase contexts are considered the result of 
mixing. As described, the Cosgrove type was sorted 
from other side notched arrow points primarily by the 
presence of one or more blade notches, regardless of the 
basal hafting morphology. Thus, illustrated specimens 
include the predominate convex to straight base with 
rounded tangs (Dockall 1991:227, Figure 24c,d; Shafer 
1986:Figure 9b; 2003:197, Figure 11.1 g,i), but also 
concave bases and well made specimens exhibiting 
straight bases with squared ears similar to the Dry Prong 
point (Perino 1985:68) from east-central Arizona. Those 
with straight bases and sharp, squared ears will not be 
included in the Cosgrove type as used here. 

The Cosgrove point type is virtually identical to the 
contemporaneous Temporal type first defined by Brook 
(1972:83-88, Figure 4) from specimens recovered from a 
Captain phase residential component at the Temporal 

site near Tularosa, New Mexico. He had previously 
called the form the El Paso point. Perino (1985:375) 
restated the type description, using Brook’s original 
illustrations, but Justice (2002:250-251, 256, Figures 
31.30-36) modified the type description slightly by 
stating it often had a distinctive multi-notched blade but 
allowed for specimens that did not have blade notching.  
In Shafer and Dockall’s typology, the unnotched version 
of the Temporal point would be assigned to the Swarts 
type.  

Although the Temporal point was defined first and 
exhibits less morphological variability, the Cosgrove 
type is part of an integrated Mimbres arrow typology 
based on stratigraphic and chronometric data, and thus it 
is used in this study. However, as employed here, the 
type will not include specimens that have straight bases 
with squared tangs.  

The Cosgrove point type correlates well with points 
from Classic Mimbres sites throughout the Mimbres 
region, including Steamboat and Mule Creek caves 
(Cosgrove 1947: Figure 130 a,g), Galaz Ruin (LeBlanc 
1984: Figures 16.1c,o and 16.2a,d,n,t), Swarts Ruin 
(Cosgrove and Cosgrove 1932: Plate 50b-d), and Saige-
McFarland (Lekson 1990:64, Figure 3.17 v).  The 
Cuchillo Negro project on the eastern flanks of the Black 
Range (Schutt et al. nd) has produced good examples of 
the Cosgrove type. Based on a hafted specimen from 
Steamboat Cave (Cosgrove 1947: Figure 130g), the extra 
blade notches were not incorporated into the binding.  

In the Reserve region, Moore (1999: 42 Figure 3.13j-t, v, 
66) identified a Small Side-Notched Point, Eccentric 
type from the Luna project that includes the 
morphological range of the Cosgrove type. These points 
were recovered from sites dating from the Late Pithouse 
through the Early Pueblo and more rarely in the Late 
Pueblo period. 

Side notched arrow points with straight bases, squared 
ears, and extra blade notches are often illustrated in 
Mimbres and Reserve areas but should not be assigned 
to the Cosgrove type. Instead, they would best be 
classified as the contemporaneous Dry Prong type, 
defined from Reserve phase occupations in east-central 
Arizona and dated from AD 1000 to 1150 (Perino 
1985:68). Wheat (1955:Figure 9p,128, 131) reported this 
form as Type 14 but suggested it was rare. A hafted 
example illustrated from Steamboat Cave did not utilize 
the extra notch as part of the bindings (Cosgrove 
1947:Figure 130k). Shafer and Judkins (1997:25, 52, 
Figure 17a-d) illustrated four points from cremation pits 
at NAN Ruin that exhibit straight bases; deep side 
notches and long blades with straight margins and one 
blade notch. In the Reserve region, this form was 
recovered from a Three Circle phase pithouse at the 
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Turkey Foot Ridge site in the Pine Lawn Valley (Martin 
and Rinaldo 1950:339, Figure 127 f) and from Reserve 
phase sites of Sawmill (Blumn 1957:46-47, Figure 14e-
g), Starkweather Ruin (Nesbitt 1938:Plate 47b), and Dry 
Prong (Perino 1985:68).   

Although blade notching does not in and of itself 
distinguish a particular type in the Mimbres region, 
Shafer and Dockall accurately recognized that the 
attribute was chronologically sensitive in the region, and 
indeed the extra blade notch seems to be temporally 
popular across the Southwest for only a brief period 
between AD 950 and 1150 (Justice 2002:250; Perino 
1985:68).  

Swarts Side Notched 

Defining Attributes: The Swarts arrow point type is 
distinguished by a small triangular blade; low, horizontal 
side notches; and a slightly convex to straight base 
(Figure 1). Blade margins are straight to slightly convex. 
Like the Cosgrove type, the base may form a smooth, 
convex arc below the notches or be straight with 
rounded tangs. The base is typically the widest portion 
of the point. Notches are moderately wide and U-shaped. 
The points were made from flakes by pressure flaking.  

Chronology: AD 1000 to the 1200s   

Distribution: Swarts is found throughout southwestern 
New Mexico.  

Defined and Comparisons: The Swarts type was 
originally defined by Shafer (1986:37) as Group 2 at the 
NAN Ranch. Dockall (1991:226-227, Figure 24:m-o; 
also Shafer 2003:197-198, Figure 11.1d-f)  later 
formally named the type from the same NAN Ranch 
collection. It is named for the Swarts Ruins in the 
Mimbres Valley. In Shafer (1986) and Dockall’s (1991) 
studies of arrow points from the NAN Ruin, they noted a 
sharp transition from corner notched to side notched 
forms at or near the beginning of the Classic Mimbres 
period (ca. AD 1000). Swarts, Hinton, and Cosgrove 
point types were documented at NAN Ruin in stratified 
middens and rooms dating to the Classic Mimbres and 
overlying deposits containing Mimbres Corner Notched 
arrow points. According to the type descriptions, the 
Swarts type does not exhibit the concave base 
characteristic of the Hinton point type or the extra notch 
on the blade of the Cosgrove type. Dockall noted that the 
Swarts type displays more morphological variation than 
his Cosgrove type but resembles the Cosgrove type 
except for the lack of extra blade notches.  

The Swarts type is commonly illustrated from sites with 
Classic Mimbres components, including Swarts Ruin 
(Cosgrove and Cosgrove 1932:47-48, Plate 50 f,g) and 
Galaz (LeBlanc 1984:Figure 16.2c, j,r) in the Mimbres 

Valley, Saige-McFarland (Lekson 1990:64, Figure 3.17t, 
ff) and Steamboat Cave (Cosgrove 1947:Figure 130h) in 
the upper Gila Valley, and Mule Creek Cave in the San 
Francisco River drainage (Cosgrove 1947:Figure 
130b,c,f).   Swarts style points also are shown from 
several Reserve phase caves (Martin et al. 1954: 126, 
Figure 64:k, o, s, u) and from Room C at the South 
Leggett Pueblo (Martin and Rinaldo 1950:482-483, 
Figure 184c).  

Hinton Side Notched 

Defining Attributes: The Hinton arrow point type 
exhibits a small triangular blade, side notching low on 
the blade, and a concave base that typically has rounded 
ears (Figure 1). The blade is straight and relatively long 
and narrow. A few examples have an extra blade notch. 
The haft notches are straight, wide, and rounded and the 
hafting edges range from straight and expanding to 
rounded. The distinguishing characteristic of this type is 
the basal edge that varies from a V- or U-shaped notch to 
a simple concavity. These points are made almost 
exclusively from flakes by pressure flaking. 

Chronology: AD 1000 to 1100s but may continue into 
the 1200s in southwestern New Mexico.   

Distribution: Hinton is found throughout southwestern 
New Mexico.  

Defined and Comparisons: Dockall (1991:223-224, 
Figure 24 g-i) originally defined the Hinton type from 
the collections excavated at NAN Ruin as well as 
Mattocks (Nesbitt 1931: Plate 37m), both in the 
Mimbres River Valley. The type was named for the 
owners of NAN Ruin. At NAN Ruin, Dockall noted that 
the type was only recovered from Classic Mimbres 
contexts, although it was not as common as other Classic 
Mimbres arrow types. The type had been illustrated in 
archaeological reports from the Mimbres region for 
decades prior to being formally defined. 
Morphologically identical specimens were illustrated 
from Classic Mimbres sites of Swarts (Cosgrove and 
Cosgrove 1932:Plate 50a) in the Mimbres Valley; Saige-
McFarland (Lekson 1990:63-64, Figure 3.17i, p) in the 
Upper Gila drainage; Little Devil (LA 6537) in the Gila 
Forks area (Turnbow personal communication, 2009), 
and Mule Creek Cave in the San Francisco drainage 
(Cosgrove 1947: Figure 130d,i) . Interestingly, the 
Hinton point type was not illustrated in the collections 
from the Galaz Ruins (Anyon and LeBlanc 1984:240-
241, Figures 16.1, 16.2) nor from the study of projectile 
points undertaken by Wheat (1955) for the Mogollon.  

Nearly identical specimens were classified as the “Small 
Side-Notched Points, Bifurcated Base” type by Moore 
(1999:42, 66, Figure 3.13c-i) from the San Francisco 
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River drainage near Reserve. He dated the type to the 
Early and Late Pueblo periods. The type correlates well 
with a point recovered from a Pueblo period room at the 
Starkweather Ruin (Nesbitt 1938:Plate 47b) and one 
with an extra blade notch from a Reserve phase cave 
(Martin et al. 1954:126, Figure 64v).   

Dockall (1991:224) suggests the Hinton type continued 
to the Cliff phase, citing as an example one illustrated by 
Nelson (1986:158, figure 8.1ss) from the Janss site in the 
Mimbres Valley. However, a review of archaeological 
reports suggests the Hinton type probably did not extend 
that late in time. The points shown by Nelson (1986: 
Figure 8.1b, e, g, o and Figure 8.4b,i) as well as one 
illustrated from Ormand site in the Gila River valley 
(Wallace 325, Figure 125g) exhibit parallel sided haft 
margins with concave bases and more sharply defined 
ears. Those points morphologically correlate closer to 
the Pueblo Side Notched type (Justice 2002:289-292) 
which became common throughout the Southwest 
between AD 1300 and 1500.  

Final Thought 

The arrow point sequence described above extends from 
approximately AD 550 to 1150. When the earliest arrow 
points appear in the region remains an issue; however, 
corner notched and stemmed forms are present by the 
Georgetown phase. Corner notched examples with 
straight bases like the Diablo Corner Notched co-occur 
with the Mimbres Corner Notched in the Georgetown 
phase but quickly loose favor as the Mimbres type 
dominates the sequence from the San Francisco to the 
Three Circle phase. By the Classic Mimbres, side 
notched arrow points are the main forms, represented by 
Swarts, Hinton, and Cosgrove. At that time, the practice 
of adding an extra blade notch became commonplace 
and stands as a good horizon marker from AD 950 to 
1150. Although the Swarts arrow points likely continued 
slightly later, the Cosgrove and Hinton types seem to 
have lost popularity after the Classic Mimbres and are 
gone by the Salado/Cliff phase.  

Classic Mimbres assemblages contain a few other styles 
that should be mentioned. Side notched arrow points 
with parallel sided haft margins; straight to concave 
bases; sharp, squared ears are similar to the Pueblo Side 
Notched or Dry Prong and should be separated out as a 
discreet type. That point form extends at least into the 
Salado/Cliff phase and probably to the end of the point 
sequence. A point form resembling the Hohokam 
Snaketown type, dated between AD 950 and 1150, 
occurs rarely (Cosgrove and Cosgrove 1932:Plate 50l).  
Equally infrequent are arrow points with small side 
notches high on the margins that closely resemble the 
Point of Pines Side Notched (Justice 2002:292) or the 

Middle Side Notched thought to date from AD 1050 to 
1350 in southern Arizona (Loendorf and Rice 2004:52; 
Sliva 1997:54).  
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Editors Corner 
Jim Railey, NewsMAC Editor 
 
It's been a pleasure serving as NewsMAC's editor for the 
past two years, and I'd like to offer my sincere thanks to 
everyone who contributed content to NewsMAC over 
the years. The newsletter is an important venue for 
NMAC members to share news, announcements, and 
exciting research discoveries. As I pass the torch to our 
new editor, Matt Bandy, I encourage everyone to 
continue submitting content to NewsMAC, and thereby 
contribute to the continued success of the newsletter and 
NMAC. Along with you, I look forward to reading and 
learning more about New Mexico archaeology and 
archaeologists in the coming year. Please help Matt and 
all of us keep the newsletter going strong! 
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Figure 1. All specimens shown are from sites in the Forks of the Gila region. 
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NMAC 2009 GRANT AWARD RECIPIENTS 
Christopher A. Turnbow, NMAC Grants Coordinator 
 
NMAC is very pleased to announce the results of the 
2009 NMAC Grants award.  Karen Schollmeyer, adjunct 
faculty member at Arizona State University, received 
funding to support fieldwork and associated laboratory 
analysis on LA 45160, a 50-room village in the eastern 
Mimbres area of southwest New Mexico.  Ceramics 
from the site suggest it was occupied during the 13th and 
14th centuries.  Funds will be applied to field lab rental, 
food for the all volunteer crew, excavation supplies, and 
fuel.  Research questions focus the length of occupation 
and whether one of its multi-floored rooms underwent 
remodeling or major rebuilding episodes.    This research 
will contribute to a better understanding of a complex 
and poorly understood period of New Mexico’s past.   
 
Lori Barkwill Love, graduate student at the University of 
Texas at San Antonio, is currently conducting research 
on possible Coalition period migration into the Galisteo 

Basin.  Specifically, she is undertaking analysis of 
ceramics recovered from Pueblo Alamo (LA 8), a late 
Coalition period village excavated by Nelson in the early 
19th century and by an early 1970s highway salvage 
project.  She received funding to conduct petrographic 
analysis on 25 black-on-white and 25 utility ware sherds 
collected during the highway project and four adobe 
samples and one clay pellet gathered by Anna Shepard 
and A. Helene Warren.  The results of the investigation 
may shed light on migrations into the Galisteo Basin and 
on the under reported and mostly unanalyzed Pueblo 
Alamo. 
 
Recipients are expected to complete the research, 
produce a brief report for the members through 
NewsMAC, and acknowledge the grant in other 
publications.  The 2010 grants cycle will begin in March 
and is open to the NMAC membership.  Please check the 
spring issue of NewsMAC and NMAC-L for an 
announcement. 
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NEW MEXICO ARCHEOLOGICAL COUNCIL  MEMBERSHIP AND ORDER FORM (v 7/09) 
 

MEMBERSHIP*   [   ] ______ (year) Renewal    or     [   ] New Member Beginning _____  (year) 
 

$ ________ enclosed for membership dues ($10 student [please include copy of student ID]; $25 individual; $35 
sponsor or institutional) 

 

$ ________ enclosed to extend membership for an additional _____ years (same rates) 
 

$ ________ enclosed as a contribution to the NMAC Research Grant Fund or NMAC Scholarship Fund (circle one) 
 

* Membership is for the calendar year, January through December 
 

 
NMAC SPECIAL PUBLICATIONS 
 
$ ________ enclosed for ___ copies of NMAC Special Publication No. 1: Current Research on  the Late Prehistory 

and Early History of New Mexico  (2002 reprint of 1992,  350+ pp coil-bound) @ $25 per copy plus s/h 
 

$ ________ enclosed for ___ copies of NMAC Special Publication No. 2: Soil, Water, Biolog y, and Belief…  (2002 
reprint of 1995, 370+ pp perfect bound) @ $25 per copy plus s/h 

 

$ ________ enclosed for ___ copies of NMAC Special Publication No. 3: Examining the Cours e of SW Archeology: 
The 1995 Durango Conference , edited by David A. Phillips and Lynne Sebastian (2001, 170+ pp 
perfect bound) @ $15 per copy (members) or $19.29 per copy (non-members), plus s/h 

 

$ ________ enclosed for ___ copies of NMAC Special Publication No. 4: Chaco Society and P olity , edited by Linda 
S. Cordell et al (2001, 90+ pp perfect bound) @ $15 per copy (members) or $19.29 per copy (non-
members), plus s/h 

 

$________enclosed for ___copies of NMAC Special Publication No. 5:Celebrating Jane Hol den Kelley and Her 
Work , edited by Meade F. Kemrer (2009, 167+ pp, perfect bound, 9”x6” @ $19 per copy plus s/h 

 
SHIPPING/HANDLING 
 
$ ________ enclosed for shipping and handling  ($5.00 for up to 2 copies of NMAC Special Publications 1–4, plus 

$2.50 for each additional copy; $4.00 for up to 2 copies of Special Publication No. 5, plus $2.00 for each 
additional copy) 

 

 
OTHER PUBLICATIONS 
 
$ ________ enclosed for ___ copies of Anasazi Community Architecture in the Chuska Valley : Site Summaries 

and Maps , compiled by Dennis Gilpin, Douglas D. Dykeman, and Paul F. Reed (1996, 70 pp coil bound) 
@ $10 per copy, no shipping and handling required  

 

$ ________ enclosed for ___ copies of Metal, Glass and Other Materials , CD, NMAC Historic Artifacts Workshop 
2005, Part 1, @$12.50 each (includes $2.50 s/h) 

 

 
$________ TOTAL ENCLOSED  send form and check to  NMAC Dues 

PO Box 25691 
Albuquerque, NM  87125  

 

 
CONTACT AND SHIPPING INFORMATION (PLEASE PRINT)  
 
 Name: __________________________________________________________________ 

 Address: __________________________________________________________________ 

  __________________________________________________________________ 

 City/State/Zip: __________________________________________________________________ 

Phone:  (w) ______________ (h) ___________     [   ] Don’t list in Directory 
Want to receive email messages posted to NMAC-L list server? 

[   ] Yes, here is my email address:_____________________________________________________________ 



 

 

 

 

 

2009 NMAC Contacts 
 
Mail:  PO Box 25691, Albuquerque NM 87125 
 
Web Site: http://www.nmacweb.org  
 
News Group: nmac-l@list.unm.edu  
 
2009 Officers 
President: Deni Seymour (505) 934-3364 
DeniJSeymour@aol.com 
 
President-Elect: Bill Doleman (505) 476-1277 
wdoleman@swcp.com 
bill.doleman@state.nm.us 
 
Vice President: Cherie Walth (505) 506-6168 
cwalth@swca.com 
 
Secretary: Matthew Barbour 
Office: (505) 982-1375 
Cell: (505) 220-3270 
matthew.barbour@state.nm.us 

 
 
 
 
 
Treasurer: Phillip A. Young (505)-466-8903 
pyoung2002@comcast.net 
 
NewsMAC Editor:  Jim Railey (505) 980-2532 
jrailey@swca.com 
  
Committee Chairs  
 
Membership: Jean Ballagh (505) 332-0885 
jhballagh@hotmail.com 
 
Grants: Chris Turnbow, (505) 277-5853 
cturnbow@unm.edu 
 
Legislative: Samantha Ruscavage-Barz 
sam.ruscavagebarz@gmail.com 
 
Publications: Bill Doleman (505) 476-1277 
Bill.Doleman@state.nm.us 
- and - 
Andrew "JR" Gomolak  
(575) 572-3931 
Andrew.Gomolak@us.af.mil 
 
 

NMAC  is a nonprofit organization whose purpose is to maintain and promote the goals of professional archaeology in New Mexico. 
NMAC’s goals are to:  

·  promote archaeological research within New Mexico and disseminate knowledge arising from that research 
·  promote awareness of New Mexico’s cultural resources among public agencies, corporations, and members of the public 
·  encourage the legal protection of cultural resources, and encourage high standards for professional archaeology 

NewsMAC 
Newsletter of the New Mexico Archeological Council 
PO Box 25691 
Albuquerque NM  87125 
 
 

 
 
 

 
   
   

 
 

   
 

 
 


