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Although several authors have anointed Charles Elton the

father of invasion biology (e.g., Richardson and Pyšek

2007, 2008; Ricciardi and MacIsaac 2008), and Charles

Darwin anticipated a remarkable number of the concepts

that have shaped the modern field (Ludsin and Wolfe

2001), Harold Mooney is the most important figure in

stimulating the explosive growth of invasion science that

began in the 1980s (Simberloff 2011). The major genesis

of themodern field can be traced to the Third International

Conference on Mediterranean-Type Ecosystems held in

Stellenbosch, South Africa, in 1980 (Mooney 1998).

Despite Elton’s broad-ranging synthesis of the ecology of

invasions (Elton 1958), the general topic of invasions was

not aprominent part of ecological research at the time (Hui

and Richardson 2017). Mooney (pers. comm.) recalls a

definitive incident during a conference field trip, when

delegates saw conifers invading undisturbed fynbos

vegetation. Mooney and South African ecologist Fred

Kruger were inspired to propose that SCOPE (Scientific

Committee on Problems in the Environment) sponsor a

programofworkshops and conferences on plant invasions

inMediterranean-typeecosystems. It is noteworthy that, in

1973,FrancescodiCastri andMooneyhadedited thebook

‘Mediterranean Type Ecosystems’, in which many chap-

ters dealt with introduced species.

At the SCOPE General Assembly in 1982 in

Ottawa, Ralph Slatyer, noting that SCOPE’s mandate

was to advance scientific understanding of globally

significant environmental problems, moved that the

proposed program deal with all invasions, not just

those of Mediterranean-type ecosystems. The SCOPE

assembly enthusiastically endorsed the program,
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appointingMooney as chair of the SCOPE Programme

on the Ecology of Biological Invasions. This program

included many workshops, engaging at least 200

participants and leading to ten books from 1986

through 1991, of which two particularly influential

volumes were those on invasions of North America

and Hawaii (Mooney and Drake 1986) and a global

synthesis (Drake et al. 1989). Citations of these two

books sharply increased in the mid-1990s, and the

program can plausibly be said to have kick-started the

modern synthesis that now constitutes the field of

invasion biology (Simberloff 2011) or, as is now

increasingly recognized, invasion science (Richardson

2011; Vaz et al. 2017). The SCOPE program engaged

a disparate group of scientists, some of whom had

studied particular invasions of animals or plants and

others of whom had worked on other aspects of

ecology or evolution but not specifically invasions. It

brought together scientists from many nations who

worked in marine, freshwater, and terrestrial systems,

as well as laboratory scientists and theoreticians.

Mooney’s contributions to the founding and devel-

opment of invasion science extend far beyond his

spearheading and chairing of the SCOPE program. His

personal research program has dealt with many aspects

of invasion science, from empirical work on processes

and impacts of plant invasions through conceptual

contributions organizing and expanding the scope of

the field and suggesting and encouraging policy

initiatives to counter invasion impacts. As the émi-

nence grise of invasion science, he has fostered the

field in numerous ways. He was a signatory of the

petition presented to then-Vice President Gore that

eventuated in President Clinton’s Executive Order

13112 of 1999, which established the United States

National Invasive Species Council and led to promul-

gation of the first US national invasive species

management plan in 2001. Also in 1999, he was a

founding board member of the journal Biological

Invasions, of which he is currently a board member

emeritus. As an editorial boardmember of the Springer

series Ecological Studies, Mooney shepherded not

only the North American SCOPE volume to publica-

tion but also volumes on invasions in New Zealand

(Allen and Lee 2006), invasions generally (Nentwig

2007), and marine invasions (Rilov and Crooks 2009).

Another of his interests, closely allied to invasions, is

the relationship between biodiversity and ecosystem

function. To this end he helped launch in 1991 another

SCOPE program, on Ecosystem Functioning of Bio-

diversity (Mooney et al. 1996a), which, like the

SCOPE invasions program, engaged scientists from

many nations in an extended series of workshops and

conferences. Mooney served on the scientific advisory

committee that guided this program, and resulting

studies, such as the synthesis volume (Mooney et al.

1996b) and a volume on islands (Vitousek et al. 1995),

dealt with many aspects of introduced species.

Much of Mooney’s voluminous empirical research

corpus is devoted to plant physiology and life history.

Increasingly, beginning in the 1980s, his work

addressed the intersections of aspects of plant biology

with ecological disturbance, as highlighted in a volume

he edited on ecosystem impacts of disturbance (Mooney

and Godron 1983), which is replete with many discus-

sions of biological invasions (e.g., Mooney et al. 1983).

Overhis longcareer,Mooneyhaspublishedmore than

280 papers with over 36,000 citations (as of June 2017),

aswell as numerous books and book chapters onmultiple

topics in ecology. His influence on invasion science is

astonishing, especially given the relatively limited

number of papers that focus on invasive species. A

search onWeb of Science (with invas*, alien, exotic and

non-native among ‘Topic’) reveals that he has published

only 17 papers that deal explicitlywith invasions,with 23

co-authors (excluding those in Simberloff et al. 2011).

However, his most cited paper, which thus far has

received 3865 citations, is related to biological invasions

(Vitousek et al. 1997), and two other invasion-focused

papers are also amonghisTop10cited papers:Dukes and

Mooney (1999) (720 citations) andMooney and Cleland

(2001) (700 citations). Overall, the 17 invasion-related

papers account for 20% ofMooney’s total citations, with

an average of 455 citations per paper.

Also interesting, besides the huge impact of those

papers, is the broad range of topics hemanaged to cover

(Table 1). He seems to have touched many of the main

topics that are still in research focus today. Mooney

started to publish on invasions in the 1980s, with

studies of community processes related to invasion,

mostly from the perspective of the dynamics of soil

resources, rainfall, and changes in community struc-

ture (Hobbs and Mooney 1986, 1991; Huenneke et al.

1990; Hobbs et al. 2007; Peters et al. 2007), but he was

also interested in the physiology of invasive plant

species (Nilsen et al. 1993). His list of publications

includes papers focused on impact as early as in the late

1990s, long before it became a mainstream topic in
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invasions—these papers focus on key areas of impact,

including extinctions of native species (Hobbs and

Mooney 1998; Peters et al. 2005) and evolutionary

aspects of impact (Mooney and Cleland 2001).

Towards the end of the century, Mooney’s interest

turned to big issues of the Anthropocene in which

invasive species play a central role, such as human-

related drivers of biological invasions, global change,

and policy issues, and he coauthored several milestone

papers (Vitousek et al. 1997; Dukes and Mooney

1999; Jenkins and Mooney 2006; Meyerson and

Mooney 2007). This is also when he published several

key papers on invasions in relation to ecosystem

ecology, processes, and services (Dukes and Mooney

2004; Pejchar and Mooney 2009) and restoration and

invasive species removal (Zavaleta et al. 2001).

Mooney’s contributions to the expanded ambit of

invasion science include integration of invasions into

the catalog of major global environmental changes

(e.g., Dukes and Mooney 1999; Mooney and Hobbs

2000; Sala et al. 2000; Hobbs and Mooney 2005;

Lucier et al. 2006; Meyerson and Mooney 2007), the

birth of the new field of invasion economics (Perrings

et al. 2010), and the development of the entire branch of

ecology focused on ecosystem services (e.g., Ehrlich

and Mooney 1983; Mooney and Ehrlich 1997; Car-

penter et al. 2009), with particular attention to the

impacts of invasions on ecosystem services (e.g.,

Table 1 Overview of Harold Mooney’s invasion papers by topic (only papers registered on Web of Science are presented) and

books focusing on biological invasions

Impact

Broadening the extinction debate: Population deletions and additions in California and Western Australia (Hobbs and Mooney

1998)

The evolutionary impact of invasive species (Mooney and Cleland 2001)

Community ecology and processes related to invasions

Long-term data reveal complex dynamics in grassland in relation to climate and disturbance (Hobbs et al. 2007)

Community changes following shrub invasion of grassland (Hobbs and Mooney 1986)

Effects of soil resources on plant invasion and community structure in Californian serpentine grassland (Huenneke et al. 1990)

Effects of rainfall variability and gopher disturbance on serpentine annual grassland dynamics (Hobbs and Mooney 1991)

Native harvester ants threatened with widespread displacement exert localized effects on serpentine grassland plant community

composition (Peters et al. 2007)

Ecosystem ecology, processes and services

Invasive species, ecosystem services and human well-being (Pejchar and Mooney 2009)

Disruption of ecosystem processes in western North America by invasive species (Dukes and Mooney 2004)

Human-related drivers of biological invasions, global change and policy issues

Human domination of Earth’s ecosystems (Vitousek et al. 1997)

Invasive alien species in an era of globalization (Meyerson and Mooney 2007)

The United States, China, and invasive species: present status and future prospects (Jenkins and Mooney 2006)

Does global change increase the success of biological invaders? (Dukes and Mooney 1999)

Restoration and invasive species removal

Viewing invasive species removal in a whole-ecosystem context (Zavaleta et al. 2001)

Physiology

Patterns of stem photosynthesis in two invasive legumes (Spartium junceum, Cytisus scoparius) of the California coastal region

(Nilsen et al. 1993)

Edited books focusing on invasions

Biological invasions: a global perspective (Drake et al. 1989)

Mediterranean type ecosystems: origin and structure (di Castri and Mooney 1973)

Ecology of biological invasions of North America and Hawaii (Mooney and Drake 1986)

Invasive alien species (Mooney et al. 2005)

Invasive species in a changing world (Mooney and Hobbs 2000)

Bioinvasions and globalization: ecology, economics, management and policy (Perrings et al. 2010)
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Pejchar and Mooney 2009), including through their

effects via changes in ecosystem functioning with

decreased biodiversity (Schultze and Mooney 1994).

Mooney’s key role in the explosive global growth of

invasion science should be seen in the context of his

strong participation in the globalization of ecological

thought (Mooney 1998; Richardson 2000). For exam-

ple, he was a key participant in the International

Geosphere-Biosphere Program in the 1980s that crys-

tallized a number of research threads into a coherent

science of ecological processes at a global scale, the

Millennium Ecosystem Assessment of 2005 (e.g.,

Carpenter et al. 2006), and the Global Invasive Species

Programme (GISP) that was a sequel to the initial

SCOPE invasions program (Barnard andWaage 2004).

Mooney played a crucial role in starting regional

initiatives for dealing with invasive species in many

parts of the world. For example, in a review of the

emergence of scientific capacity in invasion science in

South Africa, van Wilgen et al. (2016) single Mooney

out as the one international person who played a

pivotal role through his ‘‘exceptional leadership

qualities, diplomatic skills and warmth of person.’’

Mooney has also acted as academic supervisor or

Photographs of Harold A. Mooney in action over his career. From left to right, 1. Harold Mooney, 1962, receiving the Ecological
Society of America Mercer Award (Photo reproduced the Bulletin of the Ecological Society of America, Vol. 43, No. 4 (Dec., 1962),
pp. 110–112.); 2. Harold Mooney, 1976 (Photo by Christopher Field); 3. Harold Mooney in the Atacama Desert 1979 (Photo by James
Ehleringer); 4. Harold Mooney at Las Tuxtla, circa 1980. (Photo by Christopher Field); 5. Harold Mooney with Nora Chiariello and
James Ehleringer in the Atacama Desert (1980); 6. Harold Mooney and Ty Harrison in Death Valley, circa 1980 (Photo by Christopher
Field); 7. Harold Mooney (left) with Fakhri Bazzaz and Christopher Field in Catemaco, 1980 (Photo by Nora Chiariello); 8. Harold
Mooney, Eminent Ecologist Award 1996 (Source:Bulletin of the Ecological Society of America, Vol. 78, No. 1 (Jan., 1997), pp. 16–17);
9. Harold Mooney Circa 2000 (Photo by Linda Cicero, Stanford News Service).

2222 D. Simberloff et al.

123



career mentor for many researchers who now occupy

prominent positions around the world. Although his

attention has focused on wider environmental issues in

recent years (Carpenter et al. 2009; Daily et al. 2009;

Hobbs et al. 2011), he has maintained a strong interest

in invasion science (Mooney 2011), and he has served

as the pivotal ambassador for the field in influential

global forums.

We honor and thank Hal Mooney for his leadership

and insights in the field of invasion science. He has

been a pioneer, a mentor and colleague to many of us,

and a friend. His generosity, kindness, and encour-

agement have supported many invasion scientists over

the last several decades. Hal’s continuing contribu-

tions shape and influence our field and for this we owe

him a great debt.
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Muñoz-Pajares AJ, Vicente JR, Martins J, Hui C, Kühn I,
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