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2 Landscapes of Developmental Collectivity 

James Griesemer 

Landscapes of Collectivity in the Life Sciences forms a hybrid project bringing together 
two individually intriguing concepts: collectivity and landscape. As they appear in the 
sciences of the_ living, applications of these concepts separately range from landscape· 
ecology and adaptive landscapes in evolutionary biology, to multicellularity, chimerism, 
mutualism, symbiosis, superorganism, guilds, community, and o·ther collectivities in devel
opment, physiology, and ecology, to methodological collectivism in sociology and political 
collectivism in economics. I use the phrase "sciences of the living" as a pluralist's way of 
grouping the biological and social sciences without intending anything like a unification, 
synthesis, or reduction of this eclectic set of disciplines and practices, such as have been 
proclaimed by sociobiology, evolutionary psychology, or bio-economics. 

I am not here taking any stand on these monistic unification projects . I want to avoid 
commitment one way or the other to their projects or research strategies while acknowl
edging that they are out there. Rather, I aim to explore some conceptual alignments and 
tensions that may arise from a methodological commitment to develop and apply this 
exciting new hybrid concept-landscape of collectivity-because I think it involves deep 
ontological commitments that deserve exploration. My own approach to this concept is 
through a long-standing interest in a general account of reproduction as a kind of process. 
In this essay, I offer my take on the notion of a landscape of collectivity and then harness it 
to explore collective reproduction. This may give a different purchase on some of the more 
slippery conceptual aspects of reproduction. Although I cannot develop detailed applica
tions here, my hope is that these reflections will be useful to readers of this book who not 
only try to make sense of the terrain mapped by its individual essays, but also want to try, 
as I do, to imagine how to use the idea of a landscape of collectivity to enhance, enrich, 
refresh, and gain new perspectives on the work they are already doing. 

1 have been philosophically engaged for the last several years with the concept of 
hybridity in biology -a form of potential collectivity-(e.g., Griesemer 2014a; 2014b; 
·. 20!6). Before that, I considered questions of units of evolution while formulating a 
· Phtlosop'1ical response from the point of view of empirical and modeling practices to the 

group selection controversies of the 1980s and 1990s and to strategies of generalization 
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of evolutionary theory in terms of Dawkins' 40-year-old, now rather creaky, concept of a 
"replicator" (Dawkins 1976; 1982). My methodological commitment to treating a "rep
licator" as a special case of something much broader and more fundamental to biology, 
which I dubbed "reproducer" (Griesemer 2000a; 2000b; 2000c; 2005; Griesemer and 
Wimsatt 1989; Wimsatt and Griesemer 2007), carries with it ontological commitments 
for biological theorizing and empirical practice that I am still working out and hope to 
advance with this essay. 

I would like to paint a landscape picture of the sciences of the living, though I admit 
that nonhuman biology is what I know and social science in relation to biology is what 
I want to know much better. For me, the stakes are to compose a picture encompassing 
several revolutions in thought over the last few decades. These have challenged traditional 
fra~eworks of biological understanding: evolutionary transitions, epigenetic inheritance, 
extended synthesis, evo-devo, eco-devo, eco-evo, microbiomics, and what we might as 
well start calling "holobiontics." 

Sketching seems the right approach to invoke here. Painting is too grand, ambitious, 
and committal. Two-dimensional representation is about all I can cope with, so sculpture, 
dance, and theater are out. I aim to sketch a landscape of collectivity-emphatically not 
a portrait-which groups together all these revolutions as collective subject matter to 
explore how they .can coexist and even belong together. The idea I want to put forward in 
this essay is that a way to take in all of these things at once and view them together, as 
in a landscape, is to see them as discovering new hybridized forms of collectivity, which 
biology does not yet know how to look upon properly as a category or kind of phenom
enon. Although I am no expert, I take it the social sciences have been looking upon such 
phenomena all along, but mainly for the case of humans, which has its own particular 
array of theoretical affordances and limitations. Some strain against traditional ootions 
of "human" ( e.g., Haraway I 99 I, chapter 8), and my thinking ranges into that territory 
too, but from a quite different perspective and approach. The particular form of hybrid 
collective I seek to understand is what colleagues and I call a "developmental scaffold" 
(Caporael et al. 2014; Griesemer 2014a). 

I am grateful to the volume editors for the opportunity to combine these interests. I 
regret not having been able to participate in the conference in Israel because of a family 
commitment, but I appreciate this chance to reflect at a distance on the chapters it con
tains, afforded by that missed opportunity. Indeed, since distance is critical to a landscape 
perspective, perhaps I gained as well as Jost something by looking in on the conference 
proceedings rather than being in the thick of it. Getting too close up would be to engage 
in portraiture, backgrounding some subjects less easily seen in the landscape in favor of 
others, and I seek a landscape picture. Rather than comment on the chapters, I will cast a 
momentary gaze over them to sketch a perspective on the project ofimagining what a land
scape of collectivity might be and what it might afford for understanding the complexly 
interacting concepts and practices of the biological and social sciences, taken together. As 

J. 
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Schivelbusch ( 1980) wrote in his wonderful book, The Railway Journey, taking in a view 
of the landscape while traveling past it on a train demanded of Victorians a whole new 
way of viewing landscapes which they had previously experienced in nothing faster than 
a horse-drawn coach. Likewise, by taking in the essays of this volume from my railway 
car hitched to a philosophical engine of hybrid reproducers, the landscape presented in 
the chapters of this volume invites me to learn a new way of seeing my own project as 
well as theirs. The scenery, however, goes by quickly and I have not learned to take it all 
in fully enough at a glance to draw a full sketch from memory. A momentary impression 
is all I can offer, though it is one that is sticking with me. 

I take the plurality, landscapes, seriously. I am a perspectival pluralist or "multiper
spectivist." Not only do I think, with Beatty ( 1997), that many situations in the biological 
sciences call for multiple, incompatible models that can each be correct and empirically 
adequate to the very same empirical phenomenon, I also think it takes multiple, (possibly 
incompatible) theoretical perspectives to guide science to robust collections of (possibly 
incompatible) models, that is to say, theories. 1 I wholeheartedly subscribe to Richard 
Levins's famous dictum, "our truth is the intersection of independent lies" ( 1966, 423). 
So, I don't take my own perspective on this landscape to be complete, let alone definitive, 
of a proper understanding of what the volume represents. 

I also take seriously the volume's focus on collectivity, a property that certain sorts of 
groups, but not others, may have, rather than the more usual focus on collective as a kind 
of group. While collectives can be portrayed, collectivity is better captured in a landscape 
picture that explores how elements of groups might be arranged so that they belong 
together and achieve a portrayal of collectivity. Collectivity emerges in landscape depic
tion rather than being, as it were, the direct subject of depiction in portraits of collectives. 

Better still would be to focus on collecting/gathering as an activity or process of land
scaping. "Gathering" is good: it captures that ambiguity between self-organization (as in 
gathering clouds) and other-organization (as in leaves gathered up by someone raking them 
together). Landscapes of gathering might convey a sense of motion lacking in "collectiv
ity," so perhaps we can take "gatherings" to be what happen when things are gathered to 
form collectivities. Perhaps gathering is what railway journeys and scientific investigations 
share when they succeed in landscape depiction. 

Collectivity draws attention to the need to distinguish between generic groups and 
characteristic collectives. An example of the importance of th~ distinction is evident in 
competing interpretations of group selection in evolutionary biology. It might advance 
understanding if we were to recognize David Sloan Wilson-style "trait group" models of 
selection as concerning groups, while recognizing Michael J. Wade's "interdemic" models 
of selection as concerning collectives (Wilson 1975; Wade J 978). Such a distinction 
might afford recognition of different causal dynamics in the two kinds of cases, different 
calculating strategies and research problems of calculating "Necker cube" pluralists and 
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experimenting multilevel causalists, while sustaining a pluralistic landscape of theoretical 
perspectives under the banner "multilevel selection theory." 

Monism and pluralism become, under the new perspective of landscapes of collectivity, 
not so much competing theories as different ways of organizing research programs that 
themselves can be collected and taken in in a landscape picture of research into individu
als and collectives. The monism of traditional, reductionist accounts takes organisms or 
genes as the units of selection because all groups are mere statistical aggregates when it 
comes to "forces" of natural selection . Monism rejects, while pluralism embraces, the pos
sibility that only some groups are mere aggregates while others have emergent, collective 
properties that can also subject their group-level bearers to selection and, therefore, that 
there can be multiple levels of units of selection and not only forcing effects of group 
membership on individual (organism or gene) level units. The difference between Wilson 
and Wade lies, I suggest, in the sense that trait groups are organized (if one can call it 
that) by aggregation according to trait similarity, leading to a shared effect or fate, while 
demes are organized by reproductive relations and ecological interactions among "group" 
members. I argue further that reproduction typically involves the formation of hybrid 
entities that perform developmental scaffolding, so reproduction generally works in a 
world ofnonadditive interaction and nonlinear dynamics (see Wade 2016 on the nonad
ditive worldview in evolutionary biology) . I don't mean to drive a wedge among allies in 
the multilevel selection camp, but rather to acknowledge the importance of heterogeneity · 
among allies in forging a robust picture of the landscape of evolutionary theory as col
lectivities of models and theoretical perspectives . 

The more I think about even such familiar problems as group selection, the more I 
realize how little we know about collectivity, despite great progress over the last century 
in understanding groups and complex individuals of various kinds. Indeed, the magic in the 
emergence of collectivity from mere aggregativity seems to me just as deep as the magic 
that happened in the evolution ( or emergence) of animal consciousness; indeed, maybe it 
is the same magic .2 I do not pretend to make any headway on such deep problems . Rather, 
I intend to focus on the more manageable (or at least less hopeless) problem of articulat
ing concepts of landscapes of collectivity that might prove useful for informing practices 
aimed at investigating collectives .3 

The next section explores the concepts of landscape and collectivity in order to for
mulate the idea of a landscape as a particular sort of "theoretical perspective" or guide to 
empirical practice and the concept of collectivity as a property of a special kind of"group." 
The following section explores a range of ideas of grouping and locates collectivity in 
that range . I turn then to some ideas regarding the concept of a hybrid and their specific 
application to the phenomenon of developmental scaffolding and reproduction . I take 
developmental scaffolding to be a particular phenomenon of hybridity in ecology, devel
opment, and evolution or "eco-devo-evo ." The essay concludes with a series of questions 
that range over the chapters of this volume, with the aim of presenting my momentary 
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impression of the issues they raise and drawing attention to the many fruitful research 
programs I hope this volume will inspire. 

Exploration of Concepts: Landscapes of Collectivity 

Landscape 

Many c~ncepts central to the contemporary biological sciences, such as "model," have 
s~veral lmked meani~gs . The concept of a " landscape" is no different. The multiplicity and 
linkages of the meanings of landscape are important for understanding the project of this 
volume and this essay.• A landscape is a picture-a picture "representing natural inland 
scenery, as distinguished from a sea picture, a portrait, etc." It i_s also the land so pictured: 
"A tract of land with its distinguishing characteristics and features, esp. considered as a 
product of modifying or shaping processes and agents (usually natural) ." A landscape is 
also a view : "A view or prospect of natural inland scenery, such as can be taken in at a 
glance from one point of view; a piece of country scenery. "5 

Nuanced concepts of a model point to the dependence on use of the status of some
thing as a mo~el or representation: Subject S uses X as a model M to represent phenom
enon _P to audience A for purpose R (Giere 2006; van Fraassen 2008). A philosophically 
perspicuous concept of landscape requires similarly pragmatic considerations and a 9 

~or so)_-P)~ce relation: Subject S adopts view Vat time T from perspective p to picture, 
take m, or represent objects {O} in terrain R as landscape L (for audience A) for 

purpose W. 

"Landscape" means not only a picture of land or the land pictured, but also the view or 
perspective a p!cturer takes, typically one the viewer takes to be representation-worthy . 
The role of a view or perspective in the concept of landscape inserts an essential depen
dency of the concept on a viewer, who may or may not be distinct from the producer of 
a landscape representation, such as a painting viewed by the painter or only an image in 
thought produced by someone looking out the window of a car bus train or airplane at 
th · · ' ' ' . e passmg scene. Even 1f landscape can be defined in terms of what is viewed or what 
15_ represented, there must be a viewer for a landscape to be individuated (marked off, 
picked out) from the rest of the world/space/terrain as this bit of land or that bit worthy 
of representaf · · · · ' . ion m a pamtmg, m a photograph, or in memory, or for that matter in a 
ma1hemat1cal model or computer simulation, or simply the bit recognized and reflected 
upon ~y some viewer at some time. To some viewers, erection of a building in the middle 
.of a vista to be s d · -1 • . een urmg a ra1 way Journey 1s a desecration of the land and the ruin of 

: .. any possibility of la d 'T" h h b "Id" . . n scape . ,o ot ers, t e u1 mg may be what makes a particular scene 
,representation w rth · p · , 
• . . - o Y, as m 1casso s 1909 painting, "Factory at Horta de Ebro." Indeed 
icasso's p1ctur bl h 1· • ' e urs t e me between portraiture and landscape depiction and oddly it oessob . 1· . . , , . , 

' Y mu hplymg the number of Imes drawn. 6 
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Collectivity 

"Collectivity" likewise has a more-than-dual aspect. Collectivity signifies a grouping 
with a multiplicity of elements or units and at the same time signifies that the group is 
in some way more and thereby different than a mere aggregate, yet perhaps not quite as 
different from an aggregate as a fully integrated individual would be. Collectivity cap
tures something of the sense that more is different-a phase transition from aggregative 
to emergent properties (Anderson 1972). A fully integrated individual persists on some 
substantial timescale in such a way that its parts cannot easily go separate ways without 
consequences for the parts as well as for the whole, or at least without consequences for 
our interest in them. With collectives, the bonds holding constituents together do so less 
persistently than for individuals, or with less force, or with lesser consequences for the 
constituents if they separate, or in ways such that participation in the constituted grouping 
is less full or complete or, what in some cases amounts to the same thing : in less interest
ing ways. We could perhaps capture many of these cases by invoking Dennett's (1987) 
distinction between an intentional stance and a design stance toward these nonaggregative 
entities. If something we take to have a functioning were to disaggregate in sm;h a way 
that the parts no longer collectively fulfill the function, we lose interest in the parts ( or at 
least stop tracking them) insofar as our interest was in the functioning of the whole. We 
might gain interest in understanding how this loss of function results, or in how the parts 
were, perhaps, designed ( or evolved) to serve the functioning of the whole . In any case, 
the parts of a collective, if we can legitimately call them that at all, seem borderline qua 

parts compared to the parts of integrated individuals. 
We grapple with the metaphysics of individuality quite a lot, from our childhood begin

nings as analysts and interpreters as well as experiencers of things, events, and processes. 
Collectives that hang together draw our attention more than ephemeral collectives that 
form once and scatter without ever coming together again, like a swirl of autumn leaves. 
Mature study and reflection in adulthood may lead to quite different perspectives on 
ephemerality and persistence. On a humble level: why does this cake seem dry and 
crumbly, or this disaster of a kitchen experiment even merit the name "cake"? On a scien
tific level: do sponges count as individuals, collectives, or mere aggregates of cells? Only 
when or while their parts are in contact or even after they are separated spatially by wave 
action, fish predation, or experimental intervention? Or is it when we realize the sponge's 
cells are fated never to reassemble that we leave off calling it "a sponge"? 

Collectivity seems to be more in the eye of the beholder, less robust to our perspectivity, 
than does individuality, yet just as much a property of the group in some cases as it is a 
function of the perception or representation of the grouping by a "collector." Attributions 
of collectivity usually depend on recognition by a collector that interactions among ele
ments of the collection sustain their persistent membership in the collective, even if the 

interactions among parts are driven by "outside" forces. 
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Indeed, residing at one frontier of the concept of individuality, collectivity seems to 
be the concept we fall back on when our sense of individuality falters or when we try to 
comprehend processes by which heterogeneous individuals may gather (or be gathered) 
together to form a group that is somehow "more" than an aggregate. Just as William 
Wimsatt sought to build an understanding of emergence in terms of the varieties of failures 
of aggregativity (Wimsatt 1987; 2007), we seek greater understanding of collectivity in 
part as failures of individuality and in part as triumphs over mere aggregativity . Many con
temporary accounts in philosophy of biology of the evolution of individuality, for example, 
consider collectivities of various kinds and degrees to be stages potentially on the way to 
full, multicellular individuality (e.g., Queller and Strassmann 2009; Godfrey-Smith 2009) 
or of multicellular collectives to result from newly reproduced individuals who remain 
together rather than going their separate ways (Ratcliff et al. 2012). 

Like "model" and "landscape," the concept of collectivity includes a subjective aspect. 
In addition to thinking of collectivity as an objective property of a group, or as a repre
sentation of the heterogeneous character of the parts of some grouping, collectivity also 
reflects the use of a verb, "to collect," to express generically the idea of some property 
of what is· collected by someone, some thing or some process, even before we know how 
or why the collecting was done. Collectivity is the property of what is/can be collected 
or grouped-the resultant of a process of collection. The subjective aspect has to do with 
what is regarded as collection-worthy or collection-capable . Postage stamps in the post 
office organized for sale to customers are grouped by face value denomination or postal 
service class, as well as in some cases by the image on the stamp, but the stamps in my 
book at home, collected for their historical merit, rarity, or comprehensiveness in a series 
is a stamp collection arranged in some other way, according to other sets of kinds and 
values-chronologically, or by image theme, or nationality, or value to other collectors. In 
biology, the pile of dead rodents next to the tent of the early-twentieth-century naturalist 
Joseph Grinnell is in one sense just a pile of carcasses . After he skins them, ties a tag on 
each skin, labels each with an identifying number, and enters information in a notebook 
about their characteristics, environment, and capture, they are on their way to becoining 
part of the collection at the Museum of Vertebrate Zoology in Berkeley, California (Gries
emer 1990). Not every rodent in the field was deemed by Grinnell collection-worthy, and, 
escaping his interest, such rodents escaped his collection as well. Beyond that, the collec
tion in the museum can be (and was) used as a representation of Grinnell's collection in 
thought and, also, of the "collection" of animal species distributed around California from 
which Grinnell's collections in the museum and in thought were formed (Griesemer 1990). 

Landscapes of Collectivity 

.~at, then, is a landscape of collectivity? I propose to take it to be a view of ways 
·:J10 which a group of objects in the land may be taken, at the time of viewing, to be 
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representation-worthy collections. To a tourist looking out of the railway car window, the 
cows in the field present a certain kind of(perhaps) bucolic scene if the cows are peacefully 
grazing on tall grasses in an unfenced prairie, but another kind of scene if they are packed 
together in a dusty, fenced feedlot on the way to slaughter. The cows, sans backdrop, may 
be standing around in just the same orientations, but they present a different kind of scene 
in each scenario and even in just the latter scenario to different viewers, for example, to 
the rancher preparing the cows for market, the tourist passing by, or the environmental 

activist documenting a problematic agribusiness. 
These familiar contrasts, and further ones conjured up while viewing landscape pictures 

in an art museum or gallery, focus on landscape, but less on the particularities of collec
tivity and what differentiates it from aggregativity. In a collective, the items collected for 
landscape representation seem somehow to belong together. In the biological sciences, the 
focus is very often the reverse: squarely on the collectivity and less so on the landscape. At 
least, empirical scientists studying or wrangling collectives spend less time contemplating 
the ins anp outs of particular notions or approaches to concepts oflandscape-simply using 
those that seem useful and rejecting others that don't. Theoretical scientists wrangling 
concepts spend less time contemplating the ins and outs of particular methods, ways, and 
means of making, identifying, and tracking collectives, instead simply drawing upon those 
methods with track records of predictive or explanatory success or, what is worse for my 
expansive philosophical purposes, sticking to what they know how to track in their models 
and so never tracking anything other than what they already know, except by accident. 

Perspectivity 

"Perspective" means "to look through." My understanding of science is complementary to 
those of philosophers ofrepresentation like Ronald Giere and Bas van Fraassen, who draw 
more specifically from mapping or viewing art than I do. First, in science, a theoretical per
spective is not a meta-scientific or philosophical stance on representation that is somehow 
"outside" the performance of empirical science itself but rather part of it, quite unlike the 
separation of the viewer of a painting from the painting. In much talk of representation in 
science, I detect an echo of the old distinction between context of discovery and context 
of justification that I do not wish to incorporate into my own perspective on landscapes 
in any way. As I argue, a theoretical perspective is (or can be) a guide in the constitu
tion of phenomena and construction of theoretical models (Griesemer 2000a; 2013). Its 
main function is to coordinate model building with the production of phenomena through 
engagement with nature. The representational tum is something scientists do when they 
take an overtly epistemic stance toward their models. 

Second, and relatedly, because a theoretical perspective is something taken within a 
scientific practice, the landscape idea gives us a way to interpret this notion of perspec
tive. Taking a theoretical perspective binds the viewer-producer to the landscape-makes 
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the viewer part of a landscape because the viewer takes a perspective. To look through a 
landscape is to enter it, not merely to look at it. Looking at a picture or a map does not 
afford the same kind of experience of perspective-taking because one cannot enter a map 
by looking at it. Nor can a map be looked "through." But the triple nature of landscape, as 
something viewed and also the view as well as what is viewed, affords the possibility of 
entering "it" by viewing it. The railway traveler enters the landscape with a particular sort 
of gaze of engagement, though from a distance, thus expanding the landscape to include 
the train, the tracks, and indeed the viewer, even if these are not depicted in a sketch the 
passenger might make of the scene out the window of the railway car. Landscape pictures 
invite experiences of landscape in ways that portraiture does not invite experiences of 
the subjects portraits portray. From a traveler's perspective, of course, the traveler cannot 
experience himself or herself in the landscape in quite the same way as, say, a painter on 
a nearby hill might view and paint the traveler in the window, the train, and the landscape 
beyond. 

That possibility, of a hierarchy or some other order of perspectives on embedded land
scapes, is a further point, however, about the embeddability .of collectives as themselves 
objects in landscapes-a feature unavailable to maps. Vermeer may have painted maps 
on walls as parts of some of his pictures, but one does not enter the map by viewing the 
picture. Pictures and other objects of art achieve a thin version of embeddability when the 
character of the picture or sculpture depends on the room or gallery or museum in which 
it is exhibited. Some art is designed to be experienced in a certain kind of space, and 
entering the space is part of what is involved in taking a perspective on the work, in the 
sense of looking through the work of art, expansively interpreted. In a very few cases, one 
more level of embedding can happen with artworks. I recall the experience of entering the 
Guggenheim museum in Bilbao and then entering Richard Serra's remarkable sculpture, 
''The Matter of Time" (Serra 2005), and looking through the sculpture, at spaces and walls 
created by the sculpture and my viewing of it, as well as of other viewers viewing the 
sculpture, spaces, and walls from their perspectives and the walls of the gallery beyond. 
As the museum's notes report, "The entire room is part of the sculptural field." Another, 
simultaneously richer and poorer, version of the experience of looking through a Serra 
sculpture is captured by painters like Vermeer, who picture themselves (from the back) 
as painters painting subjects who stand in represented relations to maps of the landscapes 
beyond their pictured windows, for example, in his picture, "The Art of Painting" (Vermeer 
1666; see Alpers 1983). Indeed, I am not entirely sure Vermeer's picture should be viewed 
as a portrait at all, but perhaps as a landscape of a built interior (rather than natural inland 
scenery). It certainly can be viewed as something other than a still life. That is as far as 

." ~~scape embedding goes with art, I think, since conceptually, just having more pictures 
>WP1ctures does not shift the character of the embedding between levels. Ecologists study-
, mg the troph· J I d \it .. ic eve s of an ecosystem can look at microbes embedded in plants embedde 

8011 embedded in a particular landscape in which a beetle and a scientist studying the 
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beetle move and interact, so that the landscapes of each actor in that environment are 
jointly delimited by all of them acting collectively (Wiens and Milne 1989). 

Forms of Collectivity 

Group as a Pretheoretical Concept 

"Group" is the pretheoretical term we may use to indicate an entity whose constituents 

we do not know, or about which we have not yet speculated, nor investigated what consti
tutes them as a group. "Group" does not distinguish between an arbitrary grouping by an 

observer from causally produced groups due either to actions of the members or to forces 

imposed from beyond. For the empirical sciences, "group" denotes some sort of collec

tion of concrete material entities rather than abstract ones, such as the abstract groups of 

group theory in mathematics. "Group," in the context of empirical sciences, already has 

dual pretheoretical meanings and ontological status: the term can refer to the set of con

stituents or to the "mereological sum" of the co~stituents comprising a concrete individual 
whole from its constituent members taken as material parts (Haber 2016). The collection 
process may be a mental operation only, amounting to no more than the wondering of some 

potential investigator whether there is anything interesting, useful, or important about 
regarding the entities within their mental or visual gaze as constituents of a group. The 
collection may, alternatively, have something to do with some process or processes operat

ing among the constituents themselves or with some process imposing on the constituents 

or a combination of these. In these cases, in which causal processes organize a number of 

entities into a collection, scientists may want to know about those causal processes and the 

consequences for the constituents and the whole. It thus becomes an empirical hypothesis 
that some causal process(es) organize the constituents into a collective . The generic null 

hypothesis would be that no causal processes organize the constituents into a collective: the 

group results merely from the mental operation of a beholder or the physical coincidences 
of individual behaviors or actions. 

Causally Organized Collectives 

All of this is pretheoretical. A theoretical hypothesis that a group is formed by some causal 
process of collection, or that a group constitutes a collective, organized in some way by 

causal processes of some particular kind(s}, implicates a theory of the particular kinds of 
causal processes and how they operate on entities of relevant kinds to form, transform, 

maintain, or dissolve collectives. This formulation lends itself to model-based views of 

theories, such as Giere's (1988), van Fraassen's (1980), Wimsatt's (2007), or Lloyd's 

( 1988), as well as my own ( e.g., Griesemer 2000a; 2013 ), in that the notion of a pretheo

retical idea means an idea without any attempt to take it to represent a way the world 
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might be. Rather, pretheoretical grouping is simply to draw candidate lines of distinction 
around perceived ( or detected, or imagined) entities-to open up inquiry . 

This causal perspective on collectivity is often complemented, especially in the social 
sciences, by theorizing that there is something more to a collective than that it is a group 

organized by causal processes . Many add a teleological or intentional inflection or dimen
sion to the concept of collective. A collective is a group organized for some shared purpose 

or with some shared intention. A team or task group (Caporael 1997; 2014) is not merely a 

group of individuals occupying the same space and time. It is not enough that individuals 

are thrust into a group or even that they self-organize into one. They must also be after 

some shared goal or alignment of intentions. This may be too strong-perhaps awareness 

that a common selfish interest in certain sorts of outcomes of their individual actions is 

better achieved in collectives than alone is sufficient to form a social or human collective. 

If my intention is to reach my banker on the second floor of a building, your intention is to 

reach your lawyer on the third floor, and the guy standing behind me has the intention of 

reaching the restrooms on the first floor, and none of us wishes to take the stairs, we may 

all enter an elevator together and get off at our respective destination floors. In a sense, we 
share a purpose and an intention . In other ways to parse this example, we are just people 

who congregate in an elevator and travel together for a while in pursuit of separate goals 
with separate intentions: to withdraw cash, initiate a lawsuit, or take a pee. On the other 
hand, in Caporael's instructive example, if the elevator jams between the fourth and third 

floors on the way to my destination, that circumstance may lead to our (re)organizing as 

a collective devoted to the purpose of getting unstuck or of getting out of the elevator. A 
mere coincidental grouping by the elevator becomes a collective with a shared purpose. 

In the next section, I tum to my account of biological reproduction as a form of col

lective developmental process that typically involves scaffolding interactions among het

erogeneous constituents in what I call a hybrid. I take these developmental hybrids to be 

central to one way of identifying a common thread through all the chapters of this volume. 

Reproduction and Developmental Collectives 

What Is Reproduction? 

I have been articulating for many years an account of reproduction that gives equal weight 

to two component processes: "progeneration" and development (e.g ., Griesemer 2000a; 
2014a). 

Propagule generation or progeneration is the production of offspring material entities 
from parent material entities. I emphasize the materiaiity of this process by noting that a 

· . central feature of progeneration is "material overlap"-material parts of the offspring were 
0°'?nce material parts of the parents. Familiar cases of subdivision or fission of matter are 

IIlstances of progeneration in the most generic sense. Cutting a loaf of bread and sawing 
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a log of wood in two count because they result in products ("offspring") with parts that 

previously were parts of the inputs ("parents"). So does gametogenesis. So does the 

splitting of a buffalo herd. And so does the "spin-off" of a division of a corporation as a 
separate company, provided the material resources "on the ground" are reorganized and 

not just the legal reporting relationships "on paper" (or at least it applies in sociocultural 
cases where the material and the discursive are so intertwined that to understand the one 

requires understanding the other). 
This general or generic form of progeneration is not all that is required for a reproduc

tion process, however . The other component process---<levelopment-is just as necessary. 
What has to be carried, conveyed, transmitted in progeneration to count as a reproduc

tion process is a capacity to develop. At least some of the materially overlapping parts 

in a progeneration process must confer developmental capacities on offspring entities for 

progeneration in this special sense to qualify as reproduction. Development in the most 

general relevant sense is just the capacity to acquire, manifest, refine, or maintain the 

capacity to reproduce. In other words, the capacity to reproduce is the capacity to progen

erate developmental capacity again. 
Although simple and abstract, this view goes a long way toward addressing problems 

with many other views of reproduction and related concepts, such as inheritance and 

replication. I treat inheritance and replication as special cases of reproduction (Griesemer 
2000a), but I cannot address these details here. Many views focus so much on the "more

making" aspect of reproduction that they overgeneralize, treating all cases of material 
fission (and sometimes of fusion) as cases of reproduction. It is too quick, in my view, to 

think that because buffalo are themselves reproducers that the splitting of a buffalo herd 

into two separate groups constitutes group reproduction rather than merely group pro

generation. To be group reproduction, rather than just organism reproduction in a group 

context, the offspring groups must inherit a group capacity for group development. We 

know that some groups of biological organisms inherit such capacities while other groups 

don't. Group progeneration fails to be group reproduction, for example, when the offspring 

group is comprised of all males or all females. Being comprised of all males or all females 

is a group property, not a property of individual buffaloes . Although these groups may 

have a limited capacity for continued group progeneration (until group size = 1 animal), 
because buffaloes are sexual reproducers, in that group context the organisms lack the 

capacity to reproduce and also, thereby, their group lacks the developmental capacity to be 
a group reproducer. Richard Lewontin ( 1970) invoked this kind of effect in his argument 

about multilevel selection in the case of the evolution of the I-allele in mice, in which tt 
genotypes confer sterility on male mice, so groups with all tt males can progenerate (sub

divide further), but unless they get some T alleles from elsewhere, progeneration is limited 

to subdivision of the existing organisms; the group cannot grow by means of organism 

reproduction. Other accounts of reproduction undergeneralize ( e.g., Godfrey-Smith 2009) 
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when they assume replication processes such as retrovirus and prion replication do not 

involve material overlap of the replicating entities (see Griesemer 2014a). 

Still other accounts of reproduction give the developmental aspect short shrift, as 
Richard Dawkins does when he characterizes replication in terms of "copying"--off

spring objects made such that they are similar to parental ones, as if the production of 
such similarities were a straightforward implication of Crick's central dogma and facts 

of molecular biology (Dawkins 1976; 1982; cf. Griesemer 2005). Some have pointed out 

that only causal processes of copying, which relate original to copy (parent to offspring) 
as cause and effect, suffice to account for replication (Sterelny et al. 1996). That is still 

insufficient for reproduction processes, on my account, on which only developmental 

capacities causally conferred on offspring through progenerative processes with mate

rial overlap count as the relevant kind of similarity. Other forms of similarity, such as 

morphological resemblances of parents and offspring, which result from the ways and 

means by which developmental capacities are realized and exercised, may be contingently 

important in evolution, as resulting from the operation of particular, evolved mechanisms 

of development, but they are not necessary for development per se. Dawkins attempted a 

general functional characterization _of the replicator in terms of the power of self-copying, 

but his function treated development as entirely due, and therefore reducible in principle, 
to the molecular magic of template copying of nucleotide polymers. 

I don't treat development in much more detail in my abstract account than Dawkins 

does, but I do argue we shouldn't be misled by the special structural properties of DNA 
and RNA and how these figure in their replication into thinking that there is something 
unique about these polymers that rules out propagation of developmental capacities by all 

manner of other molecular and supramolecular material processes. I also argue that we 

have to take development seriously as a multilevel process, just as we now take selection 

and evolution to be multilevel processes, ifwe want to work toward an adequate theory of 

development (Griesemer 2014b; 2016; in press). The challenge, then, is how to recognize 
development as a function of higher (and lower) levels of organization than the molecular 
magic of nucleotide polymer replication. 

The heuristic I propose is to look at template polymer copying as but one example of 
developmental scaffolding and thus to look for other modes and mechanisms of develop
mental scaffolding as the crux of developmental capacity rather than the "information" 

transmission in so-called copying processes (Griesemer 2005; 2014a). 

/ What Is Collective Reproduction? 

\ f'_1Y aim here is to link a further characterization of development in the abstract to a con
}1deration of collectivity and then to use those ideas to urge that it would be productive to 

~dd landscape perspectives on problems of collectivity in addition to continuing to paint 

. Jl~rtraits of particular collectives to instruct our understanding of group-level processes. 
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In this, my view is perhaps most sympathetic to Ehud Lamm 's perspective in his chapter 

(chapter 27, this volume) on what he calls a "structure of evolution." lam also p~rsumg a 

structure of evolution but one that is broader than what he describes, encompass mg even 
more than ordinary o;ganisms, holobionts, and human cultural groups as candidate units 

of selection and evolution. 
I have argued that most typical developmental processes are not a self-unfolding but 

rather involve the interaction of a developer with seq/folding (Caporael et al. 2014; 
Griesemer 2014a; 2014b; 2016; in press). We draw the concept of scaffolding from 

developmental psychology, where it has largely been applied to phenomena of learning

typically of children gaining cognitive capacities due to the facilitatio~ of learning by 

other people such as parents, teachers, and peers in windows of opportunity_ that ~ygotsky 
called "zones of proximal development" (see Caporael et al. 2014 for d1scuss1on). We 

extend this meaning and application to all development , including the topics of concern 
to developmental and evolutionary-developmental biologists but also to cultural, chemical, 

and cognitive evolution. 
Scaffolding processc;s, as I use the term, involve the formation of heterogeneous, colle~

tive entities . The scaffold plays a different developmental role than the scaffoldee, and this 

heterogeneity of functional roles is essential to the proper func~ioning of each particip~nt 
and of the collective. The scaffold used to build an arch, or a bndge, or to pamt a bu1ldmg 

must have a structure quite different from the arch or the bridge or the building to do its 
job. And the entity formed from scaffold plus nascent arch, bridge, or building is quite 

different from either of its component participants. 
When scaffolding is involved in facilitating developmental processes, I think it is often 

apt or useful to consider the collective to be an entity in its own right, even i'. it is_ not 

so integrated, autonomous, or persistent as the sort of thing we usually call (b10log1cal) 

individuals. A nest may be a bird's way of making another bird, or as Bateson pomted 
out, a bird may be a nest 's way of making another nest ( e.g ., Bateson 200 I), but we might 

also say that bird-nest collectives are ways of making more bird-nest collectives. Each 

of these three theoretical perspectives has value; none should be taken as complete or 

logically prior to the others . . . 
As I argue in Griesemer (in press), with words in italics added to emphasize the pomt 

salient to the argument of this essay, 

Most developmental processes are facilitated rather than autonomo~s in the sens_e that the ~id of an 
"external" process interac1ing with the developing system makes easier, or more h~ely, or with lower 
fitness cost, the acquisition, refinement or exercise of a new developmental capacity (Capornel et al. 
2014).1 say "external" because on traditi?nal accounls ofcompositi~nal_levels oforgamzatton, t~~ 
scaffold is one thing, the thing scaffolded 1s another thmg, and the pair m mteracl!on may or may n 
be treated as a thing at a higher level of compositional organization. A human parent may scaffold a 
child to learn to cross the street safely-a capacity that can only be acquired after a certain state of 
cognitive development has been attained by the child and a certain state of cognitive maturity has 
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been attained by the parent. To say that the child is our focal unit of development and the parent 
is part of the environment or ecological context of child development, albeit a very special one, is 
to track the material relations within the child over time and place without regard for the material 
relations between parent and child. In a sense, we commit to the child as an individual before the 
interaction, as an individual after the interaction, and as the same individual spanning the interac
tion, though perhaps changed in properties and capacities. From the point of view of focal interest 
in the child, little or no commitment is made to the ontological status of the parent or the collective. 
If attention does shift to them, then similar considerations apply. 

In the case of parent and child, both scaffold and scaffoldee are reproducers in my sense 

and of the same species. However, we have forgotten the developmental scaffolding it took 
to bring the parent to their present state and role as scaffold for the child, so we disregard 

this repetition when we analyze their interaction and fail to notice that the propagation of 

a capacity to scaffold in a zone of proximal development is "replicated" just as a capacity 

to be scaffolded is repeated along with the bones , muscles, and nerves of the child. 
Scaffolds, even scaffolds that play a role in the development of a scaffoldee, need not, 

however, be reproducing elements of "the environment," let alone members of the same 

species . They can be inanimate objects, such as substrates that help orient and organize 

embryonic development , or toys, or props, or surrogates for enemies that sharpen animal 

defensive techniques in play, or gut microbes (as in holobionts), or companion animals 

that shape morphological or cognitive development, as well as other members of the 
same species. In all cases, scaffolds play different developmental roles than the things 

scaffolded. Because of this essential heterogeneity of developmental role and the wide 

variety of kinds of entities and processes that can play the scaffolding role, I call the 
collectives formed from developmental scaffolds and scaffoldees "hybrids" or "develop

mental hybrids." These developmental hybrids are repeatedly assembled (Caporael 2003; 

2014) in development, and this is essential if scaffolding is required to realize and express 
developmental capacities as aspects of reproduction processes. 

In a sense , then, these hybrids are collectives in which shared purpose emerges when 

scaffolding is successful. They are formed by material overlap relations between the input 

"parents" and the product "offspring." This makes fairly immediate sense applied to colo
nial animals such as the ants, wasps, and social spiders described in chapters 4-.{i of this 

volume. It makes sense as well for the cases of human social groups described in chapters 

11-16. The reason is that these cases all involve the development of individual organisms 

or_group development occurring within the context of the facilitating developmental roles 
"of other colony members or social groups that can themselves be reproducers. 

;. , ·This connection may not at first be apparent, since many of these chapters describe 
_:~tivities like foraging, communicating, group decision-making, or migrating (e.g., in 

,.oughgarden's ecological model ofholobiont evolution in chapter 25). Because my view 

Jde~elopment is expansive (acquisition, manifestation, refinement, or maintenance of a 
-~acity to reproduce), many activities considered nondevelopmental because the concept 
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of development is restricted to embryogenesis and sexual maturation are, on my view, 
considered parts of development. Development, in my view, is a process spanning the 
whole life cycle. And therefore, contrary to traditional views, reproduction is also treated 
as a life-cycle-spanning process, not a point on that cycle (see Griesemer 2014b). 

It may also not be apparent that the formation of a collective by the coming together 
of participants, by migration for example, or linking up in a collective activity such as 
assembling in a group that performs a group-foraging activity, is progeneration. But that 
is because we tend not to regard things more ephemeral than the parts that make them up 
to be things in their own right. Birds are things (individuals), but we have some trouble 
thinking of the more temporary groupings we call flocks as things in their own right. Nor 
are we accustomed to thinking of migrant organisms as propagules, a term we tend to 
reserve for gametes, spores, and other parts that are small, distinctive, and sometimes short
lived relative to the bodies of parents. We tend to forget that some species of plants spend 
nearly all of their life cycles as spores or haploids and almost none of their life cycles as 
diploids. We don't tend to think of "halves" of bacterial (or multicellular body) cells as 
propagules either, but that is what they are when cells divide in two to form two offspring 
cells from the body of one parent cell. We also tend not to think of a thing as a propagule 
if it doesn't carry (or constitute) a genome (or genome part), and we reserve the word 
genome for entities made of DNA or RNA. Thus, tracking a hologenome (see chapters 
24-27) or its genome constituents (the genome of the macrobe host and the genomes of the 
microbe symbionts or "guests") is satisfyingly similar to the tracking done in traditional 
studies of reproduction, life cycles, population dynamics, and evolution. 

If what is important about a genome in reproduction, however, is conveying develop
mental capacities through progeneration to offspring, then polynucleotide-centrism affords 
just one kind of tracking tool for propagules. Gamete and spore formation are but a few 
kinds of developmental processes of propagule generation. Lamm ( chapter 27) is right to 
distinguish cultural inheritance due to group reproduction (group splitting) from meme 
transmission, and in both kinds of processes we can track propagation of developmental 
capacities in ways beyond tracking genes or gene-like entities because they are not the 
sole carriers of developmental capacity. 

The two points on which my views depart most from convention are that (1) many 
more fission-fusion cycles might be recognized as reproductive than are admitted by 
traditional biology (Griesemer 2016), and (2) some of these cycles involve inanimate scaf
folds (Wimsatt and Griesemer 2007), so that reproduction through these developmental 
interactions is a process extending beyond "biology" per se, which has tended to focus on 
collectives made exclusively of reproducers as parts. The tum toward holobionticism, in 
which the reproducer parts are recognized to be of multiple, disparate species, is a good 
step, but only a step toward recognizing the full range of developmental hybrids and 
reproducers. In some cases, what we call "cultural evolution" involves artifacts and the 
ways artifacts engage with living things to form hybrid collectives that can be modeled 
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and interpreted in terms of replicator (or rather reproducer) dynamics (Wimsatt and Gri
esemer 2007; Wimsatt 2014). The fact that an artifact is not itself a reproducer is no more 
relevant to its developmental role as a part of a hybrid reproducer than is the fact that 
organism body parts (though made of cells) are not reproducers either. What matters is 
that the animate or ina_nimate entity plays a developmental scaffolding role in the hybrid, 
and the scaffold contnbutes to reproducer and ecological-evolutionary dynamics of the 
reproducer collective, even if its "own" dynamics are the producer dynamics of repeated 
assembly rather than reproducer dynamics. 

Collective reproduction, on my view, involves heterogeneous entities coming together 
to form a developmental hybrid in which some participants function as developmental 
scaffolds :or ~ther participants on some timescale and then some propagules materially 
separate (1.e., m space over time) by a progeneration process from the hybrid whole to 
form new reproducers. If most or all development involves scaffolding, then most or all 
reproduction is collective reproduction by and of hybrids. It is not a special case to be 
contrasted with "simple" forms of reproduction (see Griesemer 2016; in press for further 
discussion). Holobionts, as discussed in this volume, are examples of hybrids of the sort I 
have in mind in those cases where the microbes scaffold macrobe development and/or the 
converse. Colonial and social species also form developmental hybrids of the sort I have 
in mind in those cases where other colony or social group members scaffold development. 
If groups of these sorts-holobionts, colonial, and social species-also form groups by 
fission-fusion cycles, for example, by migration of individuals qua organism propagules 
among groups, and the migrants propagate or change developmental capacities of the 
leaving and receiving groups, on my account those are group-level reproduction processes . 

Landscapes of Collectivity 

1:1e chapters of this volume provide a rich landscape for considering collectives of various 
~mds, though not including the sorts of unconventional hybrids involving artifacts that I 
mclu~e. However, I want to return to the notion of landscape to try to bring it into a more 
technical than metaphorical use. 

From my perspective, the chapters of this volume offer three kinds of views of a 
landscape of II 1· · s h • . co ec 1v1ty. ome c apters (4-6) consider nonhuman animals, giving "por-
traits" f · · • ~ particular kmds of collective phenomena and raising questions about emergent 
properties of groups of organisms and proximate causes and mechanisms that organize 
organisms into collectives. In some cases, these collectives meet standards of integration 
autonomy and · t h . ' 
" , pers1s ence so t at some mterpreters regard them as individuals ( e.g., 
superorganisms") · th · · h O h m e1r own ng t. t er chapters focus on landscapes of collectives. 

common way to d th· · ·d 1 · : d. . o 1s 1s to cons1 er popu ation properties of groups of organisms 
): . _an ultimate caus d h . h . . . . . 
· . one es an mec an1sms t at organize organisms mto units of selection (in 

:., or more of the s rt· 1 d . LI , . enses a 1cu ate m oyd s chapter 26, focusing on holobionts). To 
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consider populations is to some extent to suppress consideration of the pa~icu_lar qualiti~s 
of the constituent individuals (the kinds of properties one would emphasize m a portrait 
but downplay in a landscape picture of the collective). A common way to do this is to 
describe population properties in statistical terms, that is, terms that abstract from the 
particularities of individual constituents. To my mind, the clearer cases of landscape phe
nomena in these chapters are the ones addressing immunology as an ecological or network 
science or cancer as a phenomenon of metastasizing cell collectives (Tauber's chapters 8 
and 22; Jolly, Li, and Levine's chapter 9), as well as Meron's chapter 17 on understand
ing emergent phenomena in nonlinear, spatially extended, complex dynami_cal systems. 
Okasha 's chapter 19 on methodological individualism discusses the conventional way to 
take what is ordinarily a landscape-population view and turn it back toward a problem of 
portraiture : to depict the elemental individual subjects of explanation in the biological and 
social sciences as bearers of properties that only individuals can have and whose values 
may be unique to particular individuals in conjunction with the denial that groups can be 
individuals. 

Portraits aim to depict features of subjects that make them recognizable and distinct as 
individuals. Landscapes aim to depict features of subjects only so that they are recogniz
able as members of a kind as fitting into the landscape as part of a collection of objects, the 
subject of the view being the collectivity itself without regard for the particular identities 
of the component participants. Bruegel's painting "The Hunters in the Snow" bl~nd~ ~or
traiture and landscape in its representation of humans: some figures are (almost) md1v1du
als in their depiction while others are just "values of a variable" collected in the distance 
skating on the ice (Bruegel 1565). Population biology depicts organisms as countables 
( contributors to a value of "N" or a value of "p" or "q") or as members of a kind ("prey," 
"predator," genotype AA or Aa or aa). But it only gets away with landscape representa
tion because we know enough about the kinds of things that can fill those values, for 
example, in state space or phase plots of changes in variables over time or in relation to 
one another that represent an array of possible states as a surface or landscape in an abstract 
space. What do we do if the things that can take those values are not only not m~mbers 
of a species, but not even reproducers at all? Different kinds of models and modelmg ~re 
called for than the population sciences typically offer. Theories like niche construction 
try, but they must translate environmental effects into values of variables that make sens_e 
for the reproducers, for example, as values of "fitness" of organism reproducers to their 
constructed environments. Developmental scaffolding opens an entirely different set of 
possibilities for modeling the inanimate or merely repeated elements ~f collectives as w~ll-

These chapters all provide grist for exploring landscapes or collectives as problematics, 
but they also set the stage for the challenge of bringing the concepts together to form a 
new kind of perspective on these many vexing problems of collectivity and individuality, 
emergence and reduction. The chapters dealing with holobionts and humans (chapters 
J 1-16, 24-27) all explore the problem of whether the subjects depicted are collectives or 

Landscapes of Developmental Collectivity 43 

not and whether the techniques we use to portray them are those of portraiture or landscape 
sketching, painting or viewing. 

For me, the question fundamental to all of these chapters is one about the status of 
hybrids . I have tried to frame a way to see them all, to take them all in, as representation
worthy in a landscape of developmental collectivity: as objects in a landscape of reproduc
tion, where any combination of them might possibly "fuse" or join in some sense or other 
to form a developmental scaffolding hybrid entity of some hitherto unknown kind. These 
Empedoclean combinations would only seem to belong together if they play complement
ing roles in development of their participants and possibly their collectives as wholes in 
their own right. But how that plays out depends very much on the details, on the affor
dances of the subjects themselves, and on the ways elements of the landscape are grouped. 

Questions, By Way of Conclusion 

Are developmental scaffolding hybrids new "individuals" or only collectives, or indeed, 
merely aggregates? 

Is the intimacy of scaffold and developing subject enough, or of the right kind, to 
qualify such phenomena as reproducing individuals? The bond between egg case and twig _ 
that orients an insect's embryogenesis with respect to gravity is stronger (ionic) than that 
between nucleotide polymers (hydrogen). But is the bond between speaker and hearer in 
human linguistic communication of the right kind to count such groupings as more than 
mere aggregates? 

Must there be common purpose or goal, or even mutual benefit shared by participants 
in a developmental hybrid, to count them as cooperating members of a collective? Must 
collaboration with shared purpose structure collectivity, or is simple coordination or coop
eration of interactors with separate interests, goals, or purposes sufficient? 

I take coordination to be the ordering (perhaps self-organizing) of the work of members 
of a collective in space and time. Members don't have to work in the same space or at the 
same time; indeed, they may be working to stay out of each other's way. People cross
ing the street in opposite directions coordinate when they each move to the right in the 
crosswalk to avoid a head-on collision . However, the ordering doesn't have to be for a 
shared goal or purpose, or even mutual benefit, though that may be a by-product of the 
self-benefit of coordination . Cooperation is working ( operating) together. The operation 
doesn't have to be for a shared goal or purpose, or even mutual benefit, though that may 

__ he a by-product of the self-benefit of cooperation. I may work for the paycheck. You 
\ lllay work for prestige. But we may cooperate and each get what we want out of working 
(.·1ogether rather than separately. Collaboration is laboring together. Here I want to say 
··_/bat the labor is for a shared goal; otherwise, it is merely cooperation, which could be 

\ '1/qrking for separate purposes or even at odds, but in the same space. So my question is 
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how collaboration emerges out of cooperation and cooperation out of coordination. Or, 
in a human context with preexisting social institutions, how coordination emerges out of 
cooperation or collaboration (to share a set of institutional conventions). Working for a 
shared goal, purpose, or group property or outcome is not just working for a collectivity, 
nor merely for change of individual properties that depend on group membership. 

Can we build up a landscape picture of collectivity from a collection of portraits, taken 
together, or is the kind of perspective sought in shifting from considering interaction 
among subjects in groups to systems of collective engagement different in kind? Is meth
odological collectivism, in other words, a viable strategy of research? 

Are humans special subjects when it comes to questions of landscapes of collectivity 
because we take for granted human individuality and so are open to viewing humans as 
both individuals and individuals-in-groups, but by the same token, accept (and some of 
us applaud) heterogeneity within human groups? 

Is ecology inherently a landscape science, so we would be wise to look to ecology for 
a paradigm of how to theorize about landscapes of collectivity? 

Do we need a landscape perspective to take in a single "organism" if we accept the 
holobiontic conception of macro-organisms? 

These are just some of the questions I am led to ask of the chapters in this volume from 
my attempt to view scaffolding hybrids, according to what I take to be their characteristic 
form as reproducers, in terms of a landscape of developmental collectivity. May you find 
the chapters of this volume as provocative and interesting for your purposes and questions. 
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Notes 

1. See Giere ( 1988) for the view that a theory is a family of models plus theoretical hypotheses. For a rich view 
of modeling, see Wimsatt (2007). 

2. On emergence as failure of aggregativity, sec Wimsatt ( 1985; 2007). 

3. If my proposal seems more tentative than, for example, Peter Godfrey-Smith's bold statement of a view of 
"Darwinian individuals" and their relation to a "menagerie" of collectives (Godfrey-Smith 2009), it is because 
the landscape I seek lo sketch includes more, and more heterogeneous, subjects. His have already been tamed 
to some extent by the biological literature and put in their cages, though I gather his new work on cephalopods 
goes well beyond lerra cognila. Some of my subjects have barely been imagined or recognized yet as worthy 
of study. 

4. On the multiple meanings of"model" see, for example, Goodman (1976). Cf. Gricsemer (1990; 2004). 
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5. "landscape, n." OED Online. June 2016. Oxford University Press. Accessed August 31 2016. http:// 
www.oed.com/view/Entry/l 055 I 5?rskey=t8GGNv&result= I &isAdvanced=false ' 

6. http://www.pablopicasso.org/factory-al-horta-de-ebro.jsp, accessed September 8, 2016. 
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