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Abstract

In 1994, PatriciaL. Herbert and Martin Courtois published an analysis of publication trends within grest gpe
behaviord research between 1967 and 1991 (Herbert & Courtois, 1994). This paper ams to updae and
expand upon that project: the next fifteen years, 1992 through 2006, are here anayzed using Smilar methods
and with additiona consderations. The Psycl NFO online database was searched for dl available behaviora
and cognitive research on the great gpes (Bonobo, Chimpanzee, Gorilla and Orangutan) during this time
period, and every non-duplicate entry was andyzed individuadly using the title and abstract. In sum, 1179
works were categorized by species, year, captive or wild subjects, and one of sixteen behaviora or cognitive
categories used to draw conclusions about the research topic. The results indicate a dramatic growth of the
fidd, both in the lagt fifteen years and in comparison to Herbert and Courtoiss findings. Interest in
cognition and socia interaction was particularly strong: studies of physicd cognition were the most
numerous overdl, but the category was overtaken towards the end of the time range by a steadily growing
number of studies concerning socid cognition. The fact that social patterns was ranked third or higher in
four out of the five 3-year time periods further underscores the growing prevaence of socidly oriented
research in the fidd.

Introduction

This paper ams to catdog and andyze fifteen years of behaviord and cognitive research on the
great gpes Bonobos (Pan panisiy), Chimpanzees (Pan tradadvtes), Gorillas (Gailla grilla) and
Orangutans (Pang pygreaus). The Psycl NFO/P sycARTICLES online daabase was searched for
every English language entry from 1992 through 2006 containing one of the species namesin the
title, abstract or subject heading, and every non-duplicate article, book or book section was
caegorized by species, type and location of research, and year of publication. An andyss of the
trendsin research was then conducted, both over the time period as awhole and over five three-

year segments.
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The research presented here is aregponse to, and continuation of, the work done by Patricia
L. Herbert and Martin Courtois (1994) in Orwenty-Five Years of Behaviord Research on Gresat
Apes. Trends Between 1967 and 1991.0As in Herbert and Courtoiss article, great gpe studies
were classfied using a set of behaviora and cognitive categories, as well as by species and year, in
order to identify trends in research. However, the present paper dso explores the rédative
frequency of studies performed on captive and wild gpes, while Herbert and Courtoiss paper did
not. In addition, shiftsin the field that had become evident by the end of Herbert and Courtoiss
research period prompted the use of anew set of categories. Perhaps most significantly, theterm
"cognition” today covers too wide a range of topics to be descriptive, and this study replaces
Herbert and Courtoiss "Cognition" and "Socid Behavior" with "Phyda Cagition” "Said
CayitiaT' and "Said PatensOLoosdy, Sad Patansrepresents those aspects of socid interaction
that do not require cognition to explain, while Phyda Cagnition can be understood as cognitive
interaction with objects and Said Cagitian as cognitive interaction with other actors. It is dso
worth noting that studies fdling under the category of "Drug Effects' have been consdered
unethica and ingppropriate Sncethe late 1970s (Herbert & Courtois, 1994).

Recently, a number of large-scde studies have atempted to summarize and organize
developments in cognitive research on the great apes. Andeason, for example, reviewed the use
of tools and mirrors in research to deaermine levels of sdf-avareness and cognition in
chimpanzees (Andeson, 1991); Whiten and Gooddl compiled nine studies about chimpanzee
culture (Whiten and Goodadl, et d., 2001); and Roitblat, Herman and Nachtigdl published a
cross-species, compaaive review of language and communication (Roitblat, Herman, and
Nachtigdl, 1993). Also during this time, Byrne published an overview of recent developments in
al aress of cognitive research on gorillas (Byrne, 1996). All of these, however, are concerned only
with a particular subfield, or with a single species. No study since Herbert and Courtoiss has
conddered thefield in its entirety, for dl four species of great ape.

Method
Liteaure Sarch and Indudan Critaia

Ovid was usad to search the online Psycl NFO/P sycARTICLES daabase for abstracts and
articles published between 1992 and 2006. The search terms included Baxd(9, Pan penisus
Chinparzegs, Pan trajadtes Gailla(9), Gailla Gailla, Orangtan(9), and Pangp Pygreaus EndNote',
areference management program capable of interfacing with Ovid, imported dl returned entries
and removed 165 duplicete entries at this time. The few that the program missed were removed
by hand during the coding process. A random sample of 10%, 17 entries, was taken from the
removed references and checked by hand to ensure the accuracy of EndNote™ s duplication
remova: dl 17 were true duplicates, suggesting that EndNote” was 100% accurate. Abgtracts
deemed irrlevant were discarded by hand during categorization. These included, but were not
limited to, experiments on humans about great gpes, summaries of research obvioudy intended
for a popular audience, and works tha were primarily biologicad in naure. Forty-two PhD
dissertations were initidly categorized, but then discarded due to concerns aout the
incompleteness of the sample. In sum, 1179 entrieswere included in thefind anaysis.

It is possble that some reevant research was left out of this caaog, since
Psycl NFO/P sycARTICLES s primarily intended for psychologicd research on humans and may
not include journds tha serve the biologicd sciences community. However, this paper and its
predecessors regard PsyclNFO as a meaningful indicator of trends in great ape behaviord
research (Herbert & Courtois, 1994; Viney, et d., 1990). The lengthy search tha would be
required to identify and locate stray papers through individua references, as well as the task of
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separating relevant cognitive articles published in zoologicd journds from those that ae
biologicd in naure, are both beyond the scope of this project. Furthermore, since the vast
mgority of relevant research is published in journds that ae included in the
Psycl NFO/P sycARTICLES daabase, it is unlikely tha the incluson of zoologicd journds
would significantly dter the findings of this paper (Herbert & Courtois, 1994, p. 374).

Cading

Each entry was individualy coded for three variables. the species of gpe under consderation
(B, C, G, O), whether the study was performed in or used daafrom the lab or in the wild (L, W,
NA, 79, and for one of sixteen behaviord and cognitive categories used to classify the purpose of
the study. These categories are as follows

AP: Aggression and Post-Coniflict Interaction (agonism, violence, warfare, infanticide, conflict
resolution)

BP: Individual Behaviord Petterns (persondity, solitary activities, nesting habits, generd emation,
hgppiness, dres)

Cl: Ceptivity Isues (enculturtion, isolation, hedth, hedpful traning, enrichment,
reintegration/s ocidization, habituation)

CT: Culture and Culturd Transmission (learned traits, comparative culturd differences,
innovation, dissemination)

FE: Feeding (eating and drinking patterns, diet, contextud teste studies, digestion, hunting &
foraging ability, gpe medicine)

HC: Human-Taught Communication (Symbols, language, abstract or formdly logica thought)

HS Human-Concerned Sudies (critiques of the field, methodology, errata, conservation, human-
gpe relaions, multi-category metastudies)

NB: Neurobiology (brain scans and measurements, generd hormone studies)

NC: Natively Ape Communication (cdls, Sgnals, gestures)

PC: Physicd Cognition (tool use, problem solving, cognitive seerch tasks, memory/l earning, q
uantitative reasoning, sorting, delayed gretification)

PK: Parenting and Kin Relaionships (non-cognitive infant development, child-rearing, paternity,

evolutionary relaionships)

: SAf Awareness and Consciousness (components of salf-recognition, video & mirror tests)

. Socid Cognition (theory of mind, gaze following, deception, imitation, cooperation, socid |

earning, reciprocity/ethics)

. Socid Paterns (group dynamics, migration, natura habitat, socid play, populaion surveys,

dominance/ hierarchy)

: Sensation, Perception and Coordinaion (eye movement, handedness/| aterdity, cognitive

development, non-contextud taste studies, physicd abilities)

S, Sexudity and Reproduction (mating patterns, estrous cycles & genitd sweling,

recregtive sex & genitd contact)

4 @ 8 8¢

The mogst fundamentd problem facing this project is tha certain studies unavoidably span
multiple categories, and a consstent approach to placing weight on the proper subject was
needed. Snce it was not dways possble to deermine the intent of a given study, the category
most directly affected by the study® content was used, while wideranging metastudies with no
clear dominant category were placed in the Human-Concerned Sudies category.
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Because the full text of every aticde was not avalable through the
Psycl NFO/P sycARTICLES daabase, it was not feasible to use more than the title and abstract
for andyss. However, there was no ingtance in which the species and category were not clear
from this information, and the exclusve use of abdracts is not a weskness in these aress.
Unfortunately, it was not dways possible to tell from the abstract whether the study took place in
the lab or in the wild, even when it was assumed that certain experiments could not be performed
on wild apes. Research location could not be deduced with certainty in 73 of the 1179 abstracts
andyzed, amargin of error of 6.2%.

After the initid categorization, the same code categorized 60 articles, approximately 5% of
the totd, a second time to ensure consstency in coding methods Of those 60, 57 were
caegorized identicdly, indicating a coding concordance of 0.95.

Results
Pubiction Rates

The daa imply that there has been a dramatic surge in the field over the last 40 years.
Herbert and Courtois found 654 articles between 1967 and 1991, which amountsto an average of
26 aticles per year; by contrast, this pgper's search returned 1179 articles over 15 years, an
average of 79 articles per year for 1992 through 2006. This jump can be partialy explained by the
fect that Herbert and Courtois did not include books or book sections in their research, which
this paper does. However, even with these removed, the sum of the articles between 1992 and
2006 remains a hedthy 1000, or 67 ayear. It is possble that improved search technology or the
incluson of additiond journds in the Psycd NFO daabase has atificidly inflated the daa
Unfortunately, without access to PsyclNFO asit existed in the early 1990s, it is not possble to
verify this hypothesis, and such an investigation would be beyond the scope of this project.

Nevertheless, further examination reveds a fairly continuous trend between the end of
Herbert and Courtoiss research period and the start of the period currently under investigation.
Today, aPsycl NFO search returns 33 journd articles for 1991, and 32 for 1992, which ismorein
keeping with Herbert and Courtoiss average of about 37 articles per year for 1987-1991. Thereis
then a sudden increase to 62 in 1993, with no comparable decrease in later years. It is further
worth noting that the last three-year period, 2004-2006, was the mogt prolific period under study
a an average of 96 journd articles a year. While the growth of the field might not be as large as
the raw numbers imply, it is safe to assume that the fidld is consderably larger today than it was
in 1967, or even 1991, and tha it is steadily growing.
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FIGURE 1
Publication Frequency, 1991-2006

Number of Publications by Year
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Research exclusively about chimpanzees made up 65.8% (776 studies) of the totd. Thisis
farly condstent with Herbert and Courtoiss findings, though it is worth noting tha the trend of
decline they found (from 90% in 1967-71 to 57% in 1987-91) did not continue into the 1990s
(Herbert & Courtois, 1994, p. 375). Inded, chimpanzee studies are on the rise today. Sudies
exclusively about gorillas came second, a a distant 148 studies (12.6% of the totd), followed by
studies exclusively about bonobos, a 72 (6.1%), then studies exclusively about orangutans, a 58
(4.9%).

There were 125 studies (10.6%) concerned with multiple species. Of these, 42 concerned
bonobos and chimpanzees, 19 concerned gorillas and chimpanzees and 17 concerned dl four
pecies of great gpe. An additiond 19 trested "great goes' as itsdf a significant grouping, and
drew conclusions about the entire group rather than specific species.

A more complete summary of the data presented in this section can be found in chart form
in Appendix A.
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FIGURE 2
Frequency of Sudies on Each Species of Great Apeby 3-Year Period, 1992-2006
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By far the two largest categories dedt directly with cognition: Phyda Cagitian (PC) had the
most, with 196 articles (16.6%), followed by Saa Caition (SC) with 176 (14.9%). These were
followed by Sesttian, Peragtian and Cardination (SE) with 143 (12.1%) and Said Patenswith 113
(9.5%). These top four categories account for 53% (628) of the 1179 totd entries. None of these
were ever ranked lower than fourth in popularity, and dl were ranked first in popularity & one
point over the fifteen years. Sad Peattens was the most common category for bonobos and for
gorillas. Phydcd Cagitian was the most common for chimpanzees. Sad Cagition was the most
common for orangutans.

Though Phydd Cagition was the largest category on average, Said Cagition grew in each
three-year period while Phyda Cagnition experienced two notable dipsin publicetion rete. Further,
the large increase in popularity of both socid categories during the last observed time period
placed Sad Cagition well ahead of Phyda Cagitin, with Said Patens nearly even. If this trend
continues, anayses of socid interaction will be thoroughly dominant.

Sesation, Paregption and Cardination was the most consistent of the four top categories, with a
sandard deviation of only 3 articles per year. As such, given its mid-range starting point, it is
likely to maintain its position astheleast popular of thetop four categories.
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FIGURE 3
Rdative Rank of the Top Four Categories by 3-Year Period, 1992-2006

TOTAL 1992- 1995 1998- 2001- 2004-
1994 1997 2000 2003 2006

PC 1 2 1 2 1 2

S 2 3 2 1 2 1

S 4 1 4 4 3 4

*F 3 1 3 3 4 3
FIGURE 4

Frequency of the Top Four Categories by 3-Year Period, 1992-2006
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The mgority of studies (680 works, or 57.7% of the totd), were conducted on captive gpes,
330 (28.0%) were conducted on wild gpes, and 33 (2.8%) were conducted on both wild and
captive gpes. For 63 (5.3%) of the entries, many of which fdl into the Human-Concerned Sudies
(HS) category, the study did not observe or experiment on live goes, but took amore theoretica
goproach. In these ingtances, the entry was coded as Not Applicable (NA). As previoudy noted,
the research location could not be determined for 73 studies, which yieldsa 6.2% margin of error
for this portion of the research.

A full summary of the results on thistopic can be found in chart form in Appendix C.



24 Rus=|

FIGURE 5
Frequency of Captive and Wild Sudies by 3-Year Period, 1992-2006
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Conclusion

Research on grest gpe cognition has become considerably more popular over the lagt fifteen
years, and in amanner tha suggests continued expansion in the foreseeable future. Not only was
the per-year publication rate between 1992 and 2006 180% of the rate measured by Herbert and
Courtois between 1967 and 1991, the greatest amount of growth, on average, took place during
the last two periodsof this study (2001 B 2006). For rough comparison, Psycl NFO was searched
for the word "the" during these periodsin order to obtain an estimate of publicaion rates for
psychology as a whole. The search returned 890,160 results between 1967 and 1991, and
1,198,443 between 1992 and 2006, indicating that only 135% more articles were published on
average per year during the later time period. Thus, while both great gpe research and psychology
have grown over the last severd decades, great ape research has expanded with exceptiona
speed.

It isironic, and perhgps not coincidentd, that this fast-growing interest in the field occurred
dongdde an darming decrease in wild grest gpe populaion. Accurate censuses ae nealy
impossible to take, but even the highest estimates place the totd number of great gpesin the wild
a just over 400,000, worldwide (Great Ape Trugt, 2007), and declining for dl subspecies for
which conclusions can be drawvn (IUCN, 2007). All subspecies are a least listed as endangered;
the western gorillaand Sumatran orangutan, criticaly so (ibid).

As far as future research is concerned, loss and dderioration of habita is the most relevant
and dangerous cause of decline (Great Ape Trust, 2007). As wooded passages are destroyed, the
increasing confinement and isolation of great ape populations cause dangerous homogeneity and



Greet Ape Research Trends 25

increased vulnerability to disease. Snce diseases are eadly spread between humans and other
aoes, researchers who need to work in close contact with wild apes must take strenuous
precautions and even question the ethics of their research: as necessary and useful as these field
sudies are, the smdler and more splintered the population gets, the more dangerous they
become. These problems, combined with the fact tha each gpe group under consideration must
be habituated to the presence of the human researchers, limits the mgority of wild gpe studies to
a relaively smdl number of locations within Africa and Asa Given these factors, it is not be
surprising that studies on captive apes greatly outnumber studies performed in the wild, in spite
of the enormous expense of keeping apesin captivity.

The firg-ranked category in Herbert and Courtoiss study was QCognition,0 and its
dominance is ill clear today. Even after the present study split the category into its socid and
physicad components, both types of cognition remained popular research topics. Only briefly, a
the very beginning of the observed period, was the first-ranked category neither Sa@a Cagnition
nor Phyda Capitian; for al other time periods one type of cognition was ranked firg and the
other ranked second.

It is possible that the growth of Sad Cagition is representative of an increased interest in
socidly oriented studies within psychology as a whole, a hypothesis that might be verified by a
larger study than this one. In any case, Herbert and Courtois ranked CSocid BehaviorOfirst in
their find time period, and the clear growth and relaive dominance of both socid divisions
within this sudy extends that trend through 2006. It is further worth noting tha while Phyd
Cagition was the primary category found in chimpanzee studies B the most common species in
today's research, and thus the mogt heavily weighted b research on the other three species
primarily focused either on Said Pettans or Said Cagition. This indicates an interest in socid
activity that is not expressed by the raw numericd assessment, since it implies tha the most
pressing concern is interaction with congpecifics rather than the physica world. If we were to
orant equa weight to each of the species while maintaining the proportions of topic popularity,
studies on socid activity would outnumber physicd cognition threeto one.

Herbert and Courtois ended their paper by noting that the cognitive revolution had been
decidedly won, as far as the great apes are concerned. This is undoubtedly ill the cese:
religioudly derived resistance of the use of cognition to explan non-human behavior, which was
common during the early years of the field, is undeectable today. Those researchers who argue
aganst human-like cognition in the great apes, perhgps most notably Daniel Povindli (see
Povindli, 2004, for a collection of recent work), do so with specific empiricd evidence and
scientificadly reasonable dternative explanations. And yet, within this cognitive framework, the
interest in socid interaction would be hard to overgate: the consstent growth of Sada Cagnitian
together with strong showings in Said Patters indicate that great gpe research may now be on
the verge of a socid revolution. This is one mark of the degree to which cognitive science has
taken the intdlect of the great gpes as a given, and turned its atention to the specific ways in
which their intelligence differs from our own. Now that a certain degree of intentiondity has
been demondraed, ater dl, questions about socid interaction become infinitely more
meaningful. It would come as agreat surpriseif the field stopped short of the point where human
and ape society were congstently comparable.
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APPENDIX A
Full Summary of Data on Sudied Species
TOTAL 1992- 1995 1998 2001- 2004
1994 1997 2000 2003 2006

Bonobos 72 8 15 19 14 16
Chimpanzees 776 138 144 116 180 198
Gorilles 148 26 19 31 31 11
Orangutans 58 6 13 13 11 15
Multiple Spec. 125 27 23 19 23 3
Totd 1179 205 214 198 259 303

APPENDIX B

Full Summary of the Sxteen Behaviord/C ognitive Categories

TOTAL 1992- 1995 1998- 2001- 2004~

1994 1997 2000 2003 2006

AP 50 5 13 5 13 14
BP 45 6 5 5 15 14
cl 55 7 7 14 11 16
CT 39 7 5 6 11 10
FE 61 15 10 8 17 1
HC 37 14 6 7 7 3

HS 57 7 1 5 16 18
NB 18 1 2 6 2 7

NC 45 12 5 6 8 14
PC 196 22 a7 A 48 45
PK 56 12 11 7 13 13
A 30 14 7 2 5 2

S 176 19 33 35 36 53
S 113 25 21 17 24 26
*F 143 25 23 30 23 42
R 58 14 8 1 10 15

3

TOTAL 1179 205 214 259 303
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APPENDIX C
Full Summary of Wild vs. Captive Sudy Frequency
TOTAL 1992- 1995 1998 2001- 2004-
194 1997 2000 2003 2006

L 680 107 129 125 149 170
w 330 65 53 52 76 84

» 73 20 13 10 13 17
NA 63 8 11 7 13 24
Both 33 5 8 4 8 8
TOTAL 1179 205 214 198 259 303




