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TERRESTRIAL FAUNA FROM CERRO BRUJO

(CA-3) INBOCAS DEL TORO AND
LA PITAHAYA (15-3) IN CHIRIQUI

O. F. LINARES AND R. S. WHITE

12.1 INTRODUCTION

In his analysis of the Cerro Brujo mammalian fauna, Grayson (1973, 1978)
discusses a number of problems affecting the calculation of minimum
number of individual taxa for a given collection. The minimum numbers
method (MNIfor short) determines the necessary numbers of individuals of
a species accounting for all identical bone elements found in a given
collection (Grayson 1973). As Grayson points out, not only does the MNI
vary significantly with the analytic units used for the calculations, but also
with the size of a sample from which the MNI was derived. To illustrate this -
point, he compares MNI based on individual excavation strata (the
maximum distinction or Mx method) with MNI based on the whole site
taken as one unit (the minimum distinction or Mi method). Grayson (1973,
table 2, p. 436) provides us with the calculations given in the first two
columns of table 1.

Now, as useful as Grayson’s calculations may be for illustrating a meth-
odological point, they are less helpful to the archaeologists who must
interpret these data. As we have previously discussed (sections 5.3 and 5.4),
the site of Cerro Brujo was made up of four hamlet localities, the largest of
which, CA-3a, provided the bulk of the collections Grayson analyzed.
Within this locality we distinguished two different occupations: the
Aguacate phase (ca. A.D. 600) and the Bocas phase (A.D. 900). Furthermore,
we also distinguished a number of features representing separate activity
areas. It is in terms of these features, and of the two periods represented in
them, that the MNI should, from the beginning, have been calculated.
These features, and not the separate strata or the whole site, are most likely
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TABLE1 TERRESTRIAL MAMMALS FOUND IN THE CERRO BRUJO (CA-3) DEPOSITS

(Grayson’s 1973 figures, A, are compared with revised figures, B) B
A Revised
Number of Number of
specimens MNI* %of  MNI % of  specimens MNI % of
Taxon Colloquial name (Grayson 1973) Mx total Mi total  (R. White) by feature total
Dasyprocta Agouti 822 204 43.8 29 38.7 411 41 38.0
Cuniculus Paca 224 104 22.3 9 12.0 172 21 19.4
Dasypus Nine-banded armadillo 186 69 14.8 10 13.3 191 17 15.7
Tayassu tayacu Collared peccary 94 27 05.8 3 04.0 66 11 10.2
Odocoileus White-tailed deer 20 14 03.0 2 02.7 16 6 05.6
Hoplomys Armored rat 8 3 00.6 2 02.7 8 3 02.8
Sigmodon Cotton rat 28 16 03.4 8 10.7 18 2 01.9
Mazama Brocket deer 3 2 00.4 1 01.3 3 1 00.9
Caluromys Wooly opossum 2 1 00.2 1 01.3 1 1 00.9
Didelphis Opossum 5 1 00.2 1 01.3 5 1 00.9
Oryzomys Rice rat 16 11 024 3 04.0 16 1 00.9
Trichechus Manatee 13 g 01.9 3 04.0 13 3 62.8
Tayassu pecari  White-lipped peccary 15 4 00.9 2 02.7 0

*Minimum number of individuals



TABLE 2 THE MOST COMMON SPECIES OF TERRESTRIAL MAMMALS
FROM THE CERRO BRUJO (CA-3) SITE ON THE AGUACATE
PENINSULA IN BOCAS DEL TORO

(A comparison of minimum number of individuals, MNI,
their total biomass, and usable meat)

Usable

Terrestrial Live wt. Butchered wt. Meat

CA-3: mammals  MNI (kg) Biomass % (% of livewt.) (kg)
Dasyprocta 41 2.26 92.66 A1 .66 61.16
Cuniculus 21 6.33 132.99 .16 .66 87.77

Tayassu tajacu 11 24.0 264.0 31 .70 184.8
Odocoileus 6 39.32 235.92 28 62 146.27
Dasypus 17 5.30 90.1 11 .54 48.65

Didelphis 1 3.0 3.0 .04 50 1.5
Caluromys 1 .9 9 .01 .50 45
Mazama 1 20.25 20.25 .02 .62 12.56

to represent discrete time-behavior units, thus reducing the chances that
the bones of an individual animal be spread over more than one unit.

In 1975, R. White reanalyzed the Cerro Brujo data at Linares’s request.
The total number of bone specimens he reports (920} is considerably less
than the 1,436 reported by Grayson (1973, table 2) for the following reasons:
(a) only elements that were completely identifiable were used (excluding,
ribs, vertebrae, other than atlas and axis, and so forth); (b) considerable
time was spent fitting bones of adjacent strata and repairing broken bones,
thereby reducing the number of fragments; (c) loose teeth (+ 150) were not
recorded under Dasyprocta; and (d) only the CA-3a bone was analyzed. Asa
result of using features and the two periods as the analytic units, the total
MNI (107) calculated by White was considerably less than that obtained by
Grayson using the Mx method, but more than that obtained by him using
the Mi method (table 1). Furthermore, White found that some bones from
one stratum fit those of another stratum (thus casting doubt on the Mx
method); in no case did a bone fragment from Period 1 fit into a fragment
from Period 2 (thus casting doubt on the Mi method).

In the discussions that follow we will be using the revised calculations
provided by White. The best way to represent these figures is as percentage
frequencies. It should go without saying that the MNI number derived for a
Species is bound to be an underrepresentation. Certainly an MNI of 21
Pacas at Cerro Brujo means that at least 21 pacas were killed; it is a near
Certainty that many more were in fact killed, but there is at present no way
of estimating the relationship between the MNI recorded from a site and the
actual number of animals killed there, nor can we imagine any such method
being developed in the future.
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12.2 THE MOST COMMON TERRESTRIAL MAMMALS
IN THE CA-3 COLLECTIONS

The ecology and behavior of the most common Cerro Brujo mammals have
been summarized in Linares (1976). Here we will discuss some of the
characteristics of the archaeological fauna itself (table 2).

1. Caviomorph rodents: The agouti, Dasyprocta punctata (fig. 12.0-1a)
(see Smythe 1978), accounted for a minimum of 41 individuals represented
by 411 identified elements from feature contexts. The sample of agouti
bones is large enough to allow investigation of the age structure of the
population. Nearly all the animals represented are of adult size; only five
elements came from animals that were clearly subadult in size. The remain-
ing animals are of varying age as demonstrated by epiphyseal union of the
long bones. If we make the assumption that each set of elements in the
collection came from the same set of animals (that is, we assume that the
humeri are from the same animals as the femora), then a count of the sealed
and unsealed bones should yield a schedule of the order of epiphyseal
sealing, with those elements showing the highest frequency of closure
being those that seal first. Table 3 presents such data from the collection for
those elements present in significant numbers.

When examples of known age become available, it will be possible to
estimate the actual age structure of the archaeological population with fair
accuracy.

We will here follow Smythe (1978) in considering Cuniculus paca (fig.
12.0-1Db) as the valid generic name for the dasyproctid rodent often referred
to as Agouti Lacepede 1799 (see, for example, Hall and Kelson 1959). This
animal, vernacularly called the paca, is sometimes confused with Dasy-
procta punctata, the agouti. The latter was less important as a food source at
CA-3 than was the paca, represented by 21 individuals, due to a difference
in meat weight of the two animals. Smythe (personal communication)
obtained an average weight per individual agouti of 2.26 kilograms, and an
average weight per individual paca of nearly three times that, or 6.33
kilograms. If the ratio of number of individuals, 41 agouti to 21 paca, is
converted to potentially available biomass (i.e., live weight) then a ratio of
1:1.5 is obtained. Paca therefore provided 1.42 times the amount of meat to
the diet provided by the agouti.

2. Remains of the nine-banded armadillo, Dasypus novemcinctus (fig.
12.0-2a),were very common at Cerro Brujo, with 191 fragments recovered,
representing some 17 animals. The armadillo can attain a weight of 7.71 kg
(Hall and Kelson 1959), but animals of 4.54 to 5.44 kg weight are commonest
for animals taken in Texas. Assuming that an adult animal might weigh
from 4 to 6 kilos on the average (as determined by Nietschman 1973), an
estimate of the relative percent of meat from the armadillo can be made.
Using an average of 5.3 kg per individual, then the ratio of armadillo meat to
agouti meat is 0.95:1. Armadillo and agouti contributed roughly equally to
the meat protein consumed.
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Figure 12.0-1: Most common Cerro Brujo mammals hunted in the past: a. agouti (Dasyp-
rocta punctata); b. paca (Cuniculus paca); c. collared peccary (Tayassu tajacu); d.
white-lipped peccary (Tayassu pecari). Reprinted from O.F. Linares, Human Ecology,
1976, vol. 4, no. 4, fig. 5, p. 346.
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TABLE 3 EPIPHYSEAL UNION SCHEDULE FOR DASYPROCTA

% % partly % completely
Element N unsealed sealed sealed

Distal humerus 16 0 0 100

Distal tibia 12 41.60 0 58.30
Proximal femur 17 64.71 5.88 29.41
Distal femur 17 70.59 0 29.41
Proximal humerus 16 56.25 31.25 12.50
Proximal tibia 12 83.33 16.66 0

3. Grayson’s original analysis of this fauna indicated that both species
were present, but that the collared peccary (Tayassu tajacu;. fig. 12.0-1c)
outnumbered the white-lipped peccary (Tayassu pecari; fig. 12.0-1d) by a
ratio of six to one (Grayson 1973). Closer inspection of the material from
Cerro Brujo leads White to conclude that only the collared peccary is cer-
tainly identifiable. Only three specimens are identifiable to the species
level, and all are T. tajacu. The characters used to make this identification
are summarized in Hall and Kelson (1959, p. 995) and in Olsen (1964, p. 58);
present in each of the three specimens was a distinct ridge connecting the
canine and second premolar. .

Information regarding the age structure of the Cerro Brujo peccary popu-
lation is slight. Of the 79 specimens identified, 13 are skeletally mature (that
is, with epiphyses sealed), 10 are skeletally immature (with unsealed epi-
physes), and 56 specimens are indeterminate. If these numbers reflect the
actual ratio of young to old animals, then it would seem that there are
unnaturally high numbers of young animals in the population. Given the
common practice among the contemporary Guaymi of Bocas of penning
young peccaries captured wild (personal observations), the possibility that
such a practice was being carried out at Cerro Brujo suggests itself. How-
ever, as Wing (personal communication) remarks: “If epiphysial fusion is
comparable to pigs then many epiphyses are only fused at 3Y2 years, and
vertebral epiphyses at 4-7 years, so the young need not be so very young.”

The alteration in the number of Tayasuid species present in the Cerro
Brujo fauna does not effect the previous argument that the collared peccary
is more likely to be taken when garden-hunting is practiced (Linares 1976);
it does, in fact, strengthen the thesis.

4. The cervid material from Cerro Brujo was carefully compared with
skeletons from both the white-tailed deer, Odocoileus virginianus (fig. 12.0-
2b), and the red brocket deer, Mazama americana (fig. 12.0-2c). Both com-
parative skeletons are from animals taken in the Chiriqui highlands.

Nineteen specimens of Odocoileus and three of Mazama were identified. It
seems likely that at least some of the scrap bone, and much of the bone
identified only as “large mammal,” came from one of these two cervids.

All of the Mazama bones and most of the Odocoileus bones came from
animals of adult size.
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Figure 12.0-2: Most common Cerro Brujo mammals hunted in the past: a. nine-banded
armadillo (Dasypus novemcinctus); b. brocket deer (Mazama americana); c. white-
tailed deer (Odocoileus virginianus). Reprinted from O.F. Linares, Human Ecology,
1976, vol. 4, no. 4, fig. 5, p. 346.
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Although a fair amount of antler material was recovered from Cerro
Brujo, little can be deduced concerning the seasonality of occupation. Six
fragments of antler from the white-tailed deer were recovered. Three came
from antlers that had been shed from live individuals, two came from
antlers that had been forcibly removed from the animals’skulls, and one
fragment came from a nondiagnostic part of the antler. The two fragments
which represent antlers broken from the skull both came from completely
developed antlers, indicating that the animals in question were killed some
time after the velvet had been dropped, but some time before the antlers
themselves were dropped.

White-tailed deer are normally found in ecotone situations between
woodland and savanna; brocket deer are normally found in woodland
environments. Brocket deer, however, are common today in areas of con-
siderable disturbance, and white-tailed deer can be found in fairly dense
forest situations. If Odocoileus was indeed hunted near Cerro Brujo, some
reduction of the rain forest must have taken place at the time of occupation
of Cerro Brujo. It is possible, however, that deer were being sought some
distance away (more on this point later).

12.3 DIFFERENCES THROUGH TIME IN THE CA-3 FAUNA

In table 4 we have listed the occurrence of the most important terrestrial
mammals in the Cerro Brujo collections in each of the two phases. (The total
MNI of 34 for the older or Aguacate phase may be slightly exaggerated by
the inclusion in the faunal analysis of all the C and D layers in the CA-3a
locality, even though not all of them contained the Bugaba Ware.) A con-
tingency table chi-square analysis comparing the total live weight (or
biomass) of the five most common species shows a significant difference
between the Aguacate and Bocas phases (table 5). Obviously, the same is
also true of the usable meat. The greatest difference between the two phases
is accounted for by the larger animals. Peccary accounts for 39 percent and
deer for 16 percent of the biomass in the Aguacate phase, while the same
two species account for 30 percent and 35 percent, respectively, of the
biomass in the Bocas phase. Limited as the evidence may be, it does suggest
that more forest was around in the earlier period, when peccary was hunted
more, than in the latter, when Odocoileus, an open-brush species, was more
common. The agouti (Dasyprocta) remains a more or less constant compo-
nent of the diet of both periods; it is 10 percent of the usable meat in the
Aguacate phase and 12 percent in the Bocas phase. We are reminded of the
agouti’s importance by Smythe (1978, p. 1), who remarks, “For many of the
chronically protein-deficient poor people within the range of the agouti, it
is one of the most important meats.”

12.4 LA PITAHAYA FAUNA

La Pitahaya (IS-3) mounds were not “‘true” shell-middens, even though
they did contain some shell. Conditions leading to the preservation of bone
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TABLE 4 OCCURRENCE OF THE MOST IMPORTANT TERRESTRIAL
MAMMALS IN EACH OF THE TWO PERIODS (PERIOD |,
AGUACATE PHASE; PERIOD II, BOCAS PHASE) AT CERRO BRUJO

(In features 1-8 of the main midden locality CA-3a)
Live wt. MNT X Lw. bw.2  Usable
MNI1 %2 (kg) (kg) % % usable meat %

Period 1

Aguacate phase
Dasyprocta 11 .32 2.26 24.86 .10 .66 16.41 .10
Cuniculus 8 .24 6.33 50.64 .20 .66 33.42 .21
Dasypus 7 21 530 37.10 .15 .54 2003 .12
Tayassu 4 .12 24.00 96.00 .39 .70 67.20 42
Odocoileus 1 .03 39.32 39.32 16 62 24.38 .15
Others 3 .09

Period 1I:

Bocas phase
Dasyprocta 30 41 2.26 67.80 .12 44.75 12
Cuniculus 13 .18 6.33 82.29 .15 ibid 54.31 .15
Dasypus 10 .14 530 53.00 .09 28.62 .08
Tayassu 7 .10 24.00 168.0 .30 117.60 .32
Odocoileus 5 .07 39.32  196.60 .35 121.89 .33
Others 9 .12 — — — - —

IMinimum number of individuals.

2Butchered weights.

TABLE 5 CONTINGENCY TABLE COMPARISONS OF LIVE WEIGHT
‘ FREQUENCIES (BIOMASS) AND USABLE MEAT FREQUENCIES
(BUTCHERED WEIGHTS) OF THE FIVE MOST IMPORTANT
TERRESTRIAL MAMMAL SPECIES IN THE AGUACATE VS.

THE BOCAS PHASES AT THE CERRO BRUJO (CA-3) SITE IN THE

" AGUACATE PENINSULA, BOCAS DEL TORO

Usable meat (butchered wt.)

Live wt. (biomass)

S R S g
3 ,3 % 5 3 v-g 2 x =
s & & & 3 5 3 & g 3%
> 8 a8 8 2 N s 8 Q
g X 3 N = g R g < s
Q o A &~ o Q &) Q & Q
Aguacate
phase 24.86 50.64 37.10 96.00 39.32 16.41 33.42 20.03 67.20 24.38
A
Bocas
phase 67.80 82.29 53,00 168.00 196.60 44,75 54,31 28.62 117.60 121.89

A = chi-square 34.69; d.f. 4, L .05,

critical value = 9.49

B = chisquare 21.57, d.f. 4, L .05,
critical value = 9.49
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were therefore less optimal here than in Bocas. Nonetheless, as Wing’s
analysis indicates (section 13.0), over 1,529 fish specimens were well
enough preserved atIS-3 tobe identified at least to the familial level. Hence
the paucity of bones of terrestrial mammals here (263 elements, excluding
rats; 12 MNI) contrasts markedly with their abundance at Cerro Brujo (1,437
specimens; 104 MNI) (table 6). This contrast will be discussed later on.

The most abundant animal at IS-3, by any reckoning, is the white-tailed
deer, which alone contributes 80 percent of all usable meat from terrestrial
mammals. It is a well-known fact that this species of deer prefers open
habitats. Both the deer and the cottontail or Sylvilagus specimen confirm the
accessibility to the IS-3 inhabitants of grasslands and low-brush habitats,
possibly located nearby. Open habitats accord well with inferences about
the history of land use all along the Pacific coast (Bennett 1968; Linares
1977b). However, all the other mammals eaten by the inhabitants of IS-3 are
forest-dwelling animals. Even though the caviomorph rodents, as well as
the collared peccary and the puma (Felis concolor), are represented by only
one individual each at IS-3, the inhabitants of this site must have had some
access to forested habitats for hunting. Because most felids require fairly
extensive territories, it is likely that the puma specimen reported here was
hunted on the mainland.

Very few bones (less than ten, including all the unidentified scrap)
showed evidence of burning or'charring. The preferred method of cooking
must have been pot boiling. None of the bones showed butchering or
skinning marks either. This may be due to the small sample size and the
generally poor preservation of the bone surfaces.

12.5 A COMPARISON OF THE TERRESTRIAL FAUNA
FROM BOTH SIDES OF THE ISTHMUS

The total biomass of terrestrial mammals at Cerro Brujo, excluding the rats,
is 840 kg; the total at La Pitahaya is 343 kg (table 7). At both places, however,
marine, rather than land, vertebrates supplied the bulk of the proteins
consumed (section 13.0).

With the exception of white-tailed deer, the animals hunted by the Cerro
Brujo people are predominantly forest-dwelling species. They are also
predominantly frugivorous, even though the paca, agouti, and collared
peccary also eat cultivated crops and live near human settlement. Just as in
the past, these are the preferred animals hunted by the Guaymi and non-
Guaymi populations now living on the Aguacate Peninsula.

At La Pitahaya, paca, agouti, and collared peccary are represented by
only one specimen per species. If we apply the argument that the biomass of
these animals at Cerro Brujo may have been artificially increased by letting
them feed on domestic crops (Linares 1976), we may wonder why this
was not being done at La Pitahaya. Obviously, food alone is not the only
limiting factor for these species. If very little forest was left on or near IS-3,
these animals would not survive. Much of the area may, in fact, have been
in grasslands and open brush.
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TABLE 6 INFORMATION CONCERNING THE TERRESTRIAL MAMMALS FOUND IN THE ARCHAEOLOGICAL COLLECTIONS
FROM LA PITAHAYA (1S-3), TRENCHES 1-5, 7

Number of

Taxon elements MNI % Live wt. MNI X Lw. % usable Usable meat %
Dasyprocta 2 1 .08 2.26 2.26 .66 1.49 .007
Cuniculus 4 1 .08 6.33 6.33 .66 4,18 .02
Sylvilagus 1 1 .08 .79 .79 .63 .498 .002
Tayassu 1 1 .08 24.00 24.00 70 16.8 .08
Odocoileus 254 7 .58 39.32 275.24 .62 170.65 .80
Felis concolor 1 1 .08 34.00 34.00 .55 18.7 .09

IMinimum number of individuals.



Almost as many deer turned up in the Cerro Brujo faunal collection as in
the IS-3 collection. If we assume a sparse human population during Cerro
Brujo times, with densities roughly comparable to those existing ten years
ago in the Aguacate Peninsula (about 3.4 persons per square kilometer),
then very little land may have been cleared in the immediate vicinity of the
site, and deer were being hunted some distance away. Incidentally, white-
tailed deer is not found in Aguacate today (the nearest it occurs is in
Changuinola), and Sylvilagus has not been reported from the Bocas side.

To summarize, the inhabitants of Cerro Brujo hunted more land mam-
mals than did the people of La Pitahaya. Their favorite species were forest-
dwelling, largely frugivorous, medium-sized animals which also eat culti-
vated crops and may become commensals of man. Garden-hunting (Linares
1976) may have been facilitated by leaving cut vegetation to decay, without
burning it. Possibly the Cerro Brujo people were also occasionally “pen-
ning’’ collared peccaries for food, as the Aguacate people commonly do
today. Snares and traps, and probably bows and arrows, were used in
hunting. It is very likely that much of the area surrounding the site was
forested at the time of occupation, as it is now.

The people of La Pitahaya hunted the white-tailed deer almost exclusive-
ly. This species thrives in open, disturbed habitats, like those created by
slash-and-burn cultivation techniques. In fact, the white-tailed deer may
have been the staple game throughout 7,000 years of prehistory on the
Pacific Panamanian coast, becoming the preferred and protected food of
high-ranking individuals in the periods immediately preceding the Con-
quest (Cooke ms. 1978).
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TABLE 7 A COMPARISON OF THE TOTAL BIOMASS OF TERRESTRIAL
MAMMAL SPECIES AT CERRO BRU]JO (CA-3) AND AT
LA PITAHAYA (1S-3)

(During approximately the same time span, A.D. 600-1000)

CA-3: Aguacate Phase and

Bocas Phase

IS~3: San Lorenzo and
Chiriqui Phases
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Dasyprocta 41 2.26 92.66 11.03 1 2.26 2.26 0.66
Cuniculus 21 6.33 13299 15.83 1 6.33 6.33 1.85
Tayassu tajacu 11 24.0 264.0 3143 1 240 24.0 7.00
Odocoileus 6 39.32 23592 28.09 7 3932 275.24 80.33
Dasypus 17 5.30 90.1 10.73 0 0 0 0
Didelphis 1 3.0 3.0 .36 0 0 0 0
Caluromys 1 9 .9 12 0 0 0 0
Mazama 1 2025  20.25 241 0 0 0 0
Felis concolor 0 0 0 0 1 340 34.0 9.9
Sylvilagus 0 0 0 0 1 .79 79 0.23
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