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SECTION I
INTRODUCTION AND RATIONALE

Q@

This program was designed %o study the role of texture perception in complex
imagery analysis. 1t was aimed at developing techniques whereby texture per-
ception can be used in imagery analysis 1. a wide variety of scientific and
technical concexts; including rontexts as J'verse as medical imagery screening,
aerial surveillance, and solar chyenving.

In visual screening of imagery, th= cbserver usually has the option either of
scanning the dicplay in a highly focu-:. search for critical details, or of
g looking more casually at the display to gain an impression of its general con-
3§ figuration and texture. Which option he chc~ses depends on the situation,
: B which may often requirz a combination of the two. For example, in screening

! a smear of exfoliated cells for evidence of cancer, a cytotechnician will fol-
low both optivns. The whole configuration and texture of a smear may provide
relevant information because it czn have in it residual evidence regarding his-
tological structure of the parent tissue, which may be significantly altered
if the tissue is malignant.

SO TR K L R A & i
v Ty i 1 e T

The textural analysis is followed by a search for critical details, such as an
occasional cell with a very large nucleus. The textural analysis may servz
mainly to set the tone of the detailed scan, affecting the intensity and pat-
tara of scanning. It can make the observer umore or less suspicious that the
parent tissue ic malignant and more or less suspicious that certain regions in
*l:e smear may contain critical signs of disease.

[T

AR

A two-stage approach to imagery screening is probably also common in aerial
surveillance tasks as well, although not yet tested. Here, the critical de-
tails sought in the imagery may be such features as taaks or trucks, but the
search for these details may be toned by impressions ot the overall configura-
tion and textures in broad regions of the display.

The same combination of diffuse and detailed analysis may cccur in solar cb-
serving as well (Pickett, 1971). The solar ooserver scans a very complex tele-
scopic display of the sun, trying to predict, or 4t least quickly detec%, oc-~
currence of a solar flare. His attention is focused on such critical cues as
the shape and position of a filament 1,ing close to an active sunspot regiocn.
But, he may also rely on diffuse impressions of the configuration of the active
region as a whole. Here, however, the combined strategy may not be deliber-
ately chosen. The observer may fall into it with experience, without being
able to justify it or even articulzte what he is doing. As Firor and Liliequist
(1965) phrase it, the experienced observer may ultimately rely on "a certain
feeling." on a recognition of characteristics of the active region that "often
go unrecorded excer* in his mind."

Our concern in this study is the possibility of harnessing these diffuse tex-
turai and configurational analyses in a more positive way, so that they can
contribute to imagery analyses, not just in setting the tone of the search for
critical details, but in providing information in their ovn right, information
that can be separately interpreted ard related to other parameters of the
phencmena under study. There is ample evidence that the human observer can
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sense shifts in a wide variety of texture variables (Pickett, 1968, 1970} . When
psychometrically tested, he can produce discriminating and xeliable assessments.
Further, by pooling subjective reports over a number of observers, the assess-
ments can be made wore precise, and in many situations the grouped data may be
useful in detecting and scaling a texture Jquality which iruividual obsecrvers
would never confidently report.

The degrees of precision that can be achieved in subjective assessments of tex-
ture is illustrated in a study by the author (Pickett, 1967). Figure 1 shows
the computer-generated texture that the observers had to assess. The quality
of coarseness that obviously varies over the three samples is controlled and
specified in terms of the transition probability of a Markov process that as-
signed dots or spaces to adjacent cells across the rows of the matrix.

The observer's task was to assess the texture in individual samples generated
at various values of transition probability (TP), and to indicate whether the
texture was more or less EVEN than the criterion generated at TP=.5. The ob-
servers were told nothing about the generating process but were simply shown
the criterion #EDIUM) and the two extremes (COARSE and EVEN), as shown in
Figure 1, and then allowed to work. Typically they took less than 2 seconds to
process each sample, and from that fact alone we can suspect that they relied
on a casual impressionistic analysis. The results, pooled over 20 observers,
are shown in Figure 2. The relationship that it shows between probability of
the response "EVEN" and transition probability is remarkably sensitive and
systematic.

Immediately relevant to the present discussion, though not the aim of that
study, is the possibility of using response probability as a subjective measure
of texture. If, for example, we lost the label from one of the test samples
and needed to find out what its transition probability was, we could have put
it in frout of our subjective measuring devices (our 20 observers) and had them
make repeated independent assessments of its evenness wituin the confines of
that psychometric task. Then, if the response probability turned out to be,
say .85, we could have concluded, with a practical degree of confidence, that
the transition probability of the patch was close to .356. Such is the poten-
tial for precise psychometric assessment of a texture variable.

Clearly, subjective measures of texture with this degree of precision could be
scientifically and technically useful. For those many situations where auto-
mated texture analysis is beyond the state of the art, or economically prohib-
itive, the human observer might serve very well as the texture analyzer. For
any particular problem area, it would take exploratory studies to detexmine
whether observers could see any textural properties in the imagery that might
contribute to the analysis. Then, where that was the case, psychometric tasks
would have to b developed that focused assessments on the texture qualities
of interest and provided appropriate response media for reading out the re-
sulting impressions.

1. AN ILLUSTRAT1ON OF TEXTURE PFRCEPTION IN SOLAR IMAGERY ANALYSIS.
The psychumetric approach is illustrated in some studies of texture perception

in the context of solar observing, recently reported by the author (Pickett,
1971). The aim of these studies was to determine whether there were any
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actual displays used were negatives of this and had considerably
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visible changes in the texture of active solar regions related to the imminence
of a solar flare. The observers were college students, untrained in solar
physics, unaware of the problem of flare prediction, and unaware that they were
examining pictures of the sun. They were shown pictures of active sunspot re-
gions at three points in time; 9, 5 and 1 minute prior to the occurrence of a
flare. In exploratory studies, conducted in & classroom setting, observers
were asked to assess the texture of the active region along three dimensions,
called: ABRASIVENESS, PACKABLENESS, AND SWIRLINGNESS. These dimensions were
selected arbitrarily,l to serve simply us & way of getting the observers to
assess the texture in a variety of ways, one of which might prove relevant.

One of the requirements in this psychometric approach to imagery analysis is
to program each observer to carry out as nearly as possible the same perceptual
task. What we seek is a situation in which precision is gained by pooling the
responses of individual cbservers so that a desired level of precision is con-
verged upon as the numbe: of pooled observations is increased. If the observ-
crs are not well-coordinated, the number of observations required to achieve a
discrimination at a desired level of precision may be economically prohibitive
for routine screening operations. It is important, therefore, to sharply
focus the analysis of each individual observer and to devise an explicit stan~
dardized task so that pooled responses converge quickly to the desired level
of precision. Hence, we attempted to make explicit perceptual operations2 for
each observer to follow in making his judgments of the solar imagery.

In judging the three texture qualities, the observers were instructed to con-
sider that the object they saw in the pictures (the solar disc) was actually
about two feet in diameter, thus guiding each of them to see the object at the
same scale. With regard to ABRASIVENESS, they were asked to imagine rubbing
‘hei, fingers over the surface in the active sunspot region, and to estimate
.rom the way it looked how abrasive it would feel in that tactual operation.
Then they were to rank order the three time samples for each flare sequence in
terms of that anticipated tactual sense of abrasiveness. To assess PACKABLE-~
NESS, they were asked to imagine dipping their hands into the materia) in the
region of the sunspot, withdrawing a handful, and packing it like a snowball.
The quality of SWIRLINGNESS was not operationally defined. They were simply
asked co judge that quality based on their own individual operatioms.

The data showed that the observers, as a group, could sense a change in texture
between nine and five minutes prior to a flare. The same statistically signif-
icant pattern of ranking was found with respect to all three qualities,

1. 1In this situation as well as most others, there may be some nonarbitrary
approaches. One approach is to look to theoreticians for suggestions about
relevant textural dimensions. Another approach is to get hunches from ex-
perienced observers.

2. This term was chosen to suggest an analogy between operational definitions
of objective measures and operational defiritions of subjective ones. Every
subjective measure would have to have an operational definition to be scien-
tifically useful.
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leading to the added conclusion that the observers were probably responding to
a shift in the same underlying property, perhaps to a shift in a quality akin
to photographic clarity or SHARPNESS.

Data from a subsequent study (Pickett, 1971) aimed specifically at the assess~
ment of image SHARPNESS reveal statistically significant effects consistent
with those earlier conclusions. The results from that study, shown in Figure 3
provide evidence that detail in active regions tend to sharpen between nine and
five minutes prior to a flare and then return to a duller state just before a
flare occurs.

2. DEVELOPING PSYCHOMETRIC METHODS FOR IMAGERY DESCRIPTION.

Our studies of the application of texture perception in solar imagery analysis
provide some evidence that the move can be made from theory to practice. They
also hesip to point out two steps that have to be taken. The first is to find a
language of textural description appropriate to the specific application. In
the exploratory studies mentioned above, we chose the descriptions arbitrarily,
but as we pointed out, there are some nonarbitrary ways, one of which is to get
hunches of relevant textural descriptions from experienced observers. The next
step is to carry out psychometric tests to determine the reliability, validity,
manipulability, and cost of the proposed subjective texture analyses. We con-
sider points relevant to each step here in brief general discussions. In the
other two sections of this report we show how we have taken each step in apply-
ing subjective texture analysis to a specific problem in medical imagery screen-

ing.

As we undertook the work described in Section II, we had in mind several ideas
about the role of language in pattern perception. We had first n mind that
there is abundant evidence to support the view that language affects what a
person sees (Gibson, 1969;. The usual explanation is that the observer rarely
abstracts all the information in a pattern in the process of recognizing or
discriminating it, that language can affect which part he takes and, accord-
ingly, affect what he sees. Descriptive labels presumably bias the way the
observer looks at the pattern, how he scans it and what feature he notices.

Another explanation of the effect of language, perhaps more pertinent to the
present discussion, is that language may affect how the optical information is
processed. Processing the information in a pattern may be compared to proces-
sing the information in a table of numbers. There are cbviously many ways that
the data in the table can be processed to obtain a descriptive abstract. Even
i1f the observer were to take into account the great bulk of features in an
image, as we suggest in the process of texture perception, he may have alter-
nate ways of processing that data that are determined by language. In our
solar imagery studies, we considered such a possibility, and attemptea to pro-
gram the observers to process the same texture data; one way with the ABRA-
SIVENESS instruction, and another way with the PACKABLENESS instruction.

Another point we had in mind was that language may affect perception by keep-
ing the observer's descriptions more or less close to his phenomenal exgperi-
ences. For example, the author has been fascinated to find solar observaers
describing a change in brightness of a feature on the solar disc as a movement.
What they mean is that the change in brightness is due to a Doppler shift which

- et
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INDEX OF RELATIVE SHARPNESS
{PROBABILITY OF BEING RANKED "MOST SHARP")

2
BASED ON DATA FROM PICKETT (1971)
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Figure 3. Psychometric Evidence of a Visible Change in the Texture of Active
Regions Shortly Before Occurrence of a Solar Flare. Data from
subjective impressions of image SHARPNESS at three points in time

5 preceding a flare, for: (a) active regions; and (b) inactive re~

gions on the same frame of the film record. Also shown is the ex- !

pected index, if SHARPNESS varies randomly over time and is unre-~

lated to flare occurrence. Based on data from Tables 5 and 7 in :
Pickett (1971). ]
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in turn, indicates that the feature is moving vertically. This is a good ex-
Y ample of a situation that is probably very common in many scientific and

, technical contexts where language of theory displaces the language of phenom-

enal experience. In this particular example from solar observing, it poses no

problem beyond confusing neophytes, but in other situations such translations
may pose serious problems; for example, problems in training. Imnstruction
about relevant dimensions and features of the imagery could become so steeped
in theoretical language that teachers and students alike might lose some
capacity to talk about what the display really looks like in phenomenal terms.

5
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The translation could be ultimately problematical, of course, if the theory
underlying the theoretical descriptions was wrong. For psychologists, this
problem is perhaps most succinctly described by referring to the classical
issue of the stimulus error, i.e., describing the stimulus in terms of its

3 % logically expected properties as opposed to describing the actual phenomenal
! experience.
|
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£ Another important consideration was selecting languages compatible with the
S basic functions of texture perception. In previous reports (Pickett, 1968,
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1970) the author has suggested that texture perception may serve the basic
purpose of providing impressions of substance, structure, and perapective in
the terrestrial visual worid. If so, then tite most efficient way to harness
texture perception may be to frame the imagery processiung task into some kind
of substantive or structural deacription of the image. This view has tempered,
but not dominated, the otherwise empirical approach.

As far as the work covered in Section III is concerned, the general considera~
tions were largely traditional for the kind of psychometric studies reported
there. With the language work completed and the observers equipped with ap-
propriate perceptual operations, the next step is to evaluate their perfor-
mance. This is done in the same general sense that one would test an objective
measuring device, First, there is the need to establish whether the observers
can discriminate variations in the imagery under study and do that reliably.
Next is the need to determine whether their discriminations are valid, in the
sense of relating to properties of the phenomenon being displayed that are of
scientific or technical interest. Then, it would be important to see whether
their analyses can he finely tuned or focused in systematic ways to maximize
sensitivity to the relevant textural variations. Finally, there is the need
to check on effects of several factors peculiar to the human observer, namely:
learning, motivation and fatigue. Each of these aspects of performance can be
evaluated in appropriately designed psychometric studies, and several are, in
fact, corsidered in the work reported in Section III.
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SECTION 1I
STUDIES OF THE LANGUAGE OF TEXTURE PERCEPTION IN
MEDINAYL IMAGERY SCREENING
(Pap Smear Description)

Detection of discase through microscopic inspection of smears of exfoliated
tissue has been recognized as an invaluable clinical technijue (Koss, 1968).

Its increasing routine use in medical examinations accounts for a large part of
the phenomenal growth in the workload of medical laboratories over the last

20 years. This technique capitalizes on the fact that dead cells, shed from
tissue, can provide evidence of diseasz in the tissue from which they were shed.
To study the cells under a microscope, *taey are smeared over a microscope siide
and then stained and fixed in a vari.ty of ways, most commonly by the
Papanicolaou (195%4) method (Pap smear;.

What is particularly valuable about Pap smears is that they provide a way to
study the condition of internal organs without surgical exploration because ex-
foliated cells accumulate in accessible body fluids that derive from a number
of organ systems. This technique is particularly valuable in searching for
evidence of cancer, and while it is useful in detecting that disease in a
number of organ systems, including the stomach and lungs, it has proved to have
its greatest use in the detection of uterine cervical cancer. The screening of

Pap smears for this purpose alone has become a task of enormous and growing
proportion.

Pap smear screening is primarily a matter of visual assessment of the cellular
specimens under a microscope. They appear as masses of cellular designs
characterized by various qualities of coloring, shape and arrangement (see
Figure 4). Through extensive training and on the job experience, cytotechni-
cians learn how to scan and interpret such visual patterns to detect and iden-
tify disease in the sampled tissue. The technique may have its personalized
variations, but typically the screener starts with comprehensive analysis of
the display, which we refer to here as prescreening, and then goes on to more
detailed and localized analyses.

Prescreening serves two multifaceted functions. One function is to provide a
basis for tempering subsequent detailed interpretations of the display by tak-~
ing into account the conditions under which the specimen was taken and pre-
pared. Variations in the conditions may have effects on the appearance of the
specimens that are unrelated to the presence or absence of disease and so de-
tailed interpretations have to be tempered by taking those normal variations
into account. The other function is one of gaining some general feelings or
hunches about whether the sampled tissue is normal or abnormal. The basis for
such hunches may be very difficult for the screener to express in purely
visual terms, let alone justify in terms of medical theory. Yet those hunches
may have a practical degree of validity in themselves, and undoubtedly have
effects on the detailed scanning that follows.

Our concern in the ensuing work here, and in Section III, was to see whether
we could sharpen and enrich the prescreening assessment through appropriate
psychometric techniques. The aim of Study I was to determine whether cyto-
technicians had a consistent language for describing background qualities
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relevan. to the presence or absence of disease. In Study IJ we asked naive
observers to describe the appearance of Pap smeurs to check whether cytotech-
nicians were describing properties of{ the image as they saw it or whether their

Figure 4 A Microscopic View of a Papanicolaou Smear of
Uterine Tissue, Photomicregraphed at 100x.

descriptions were based on other scieatific and techni 1 knowledge privy to
them as professionals,

1. STUDY I. A SURVEY O THE ADJECTIVES USED BY CYTOTECHNICIANS TQ DESCRIBE
THE OVERALL APPFARANCE OF PAP SMEARS,

a. Subjects. The subjects were 38 cytotechnicians (including 10 students)
working in hospital laboratories in the Boston area who served voluntarily and
without pay. Forty cytotechnicians were contacted; two declined taking the

test.

b. Method. The test was administered in the form of a questionnaire consist-
ing of a checklist of 62 adjectives. The subjects were asked to work on the
questionnaire independently, checking each adjective as a visitle or non~
visible quality in the overall appearance ~f a smear seen at 100x magnifica-
tion. For an adjective checked as visible, the format called for an addi-
tional categorization with respect to whether: (a) it suggested the smear was

9




negative, (b) it made them suspicious or (c) it suggested the smear vas posi-

: tive. The questionnaire is included with this report as Apvendix A, The data
; were tabulated to determine for each adiective the number of subjects who
checked each of the possihble categories. (The data from categories b and c
were pooled.) We then identified each adjective in which there was a statis-
tically significant preponderance of votes in one or another of the categories.

c. Selection of Adjectives. Several of the adjectives were suggested in prior
discussions with a cytvlogist. Most of them, however, were chosen trom a much
longer 1list of adjectives; an early version of the lexicon included with this
report as AppendixB. We tended to choose adjectives that would be descriptive
of apparent substantive and mechanical properties of the material. This ten-
dency was largely dictated by the consideration, mentioned in Section I, of the
basic function of texture perception. We assume that one of the natural and
reflexive responses of the visual system to any complex display is to provide
immediate impressions of its substantive and mechanical meanings. These im-
pressions, we assume, are what provide the observer in the normal terrestrial
environment with a physical sense of objects in his immediate field of view

and which provide, in real time, a basis for safe and efficient physical be-
havior. Textural impressions, we assume, are answers to implicit questions
raised and answered automatically in a context of chronic uncertainty about the
immediate physical enviromment, an uncertainty which is shared by all observers,
scientifically sophisticated and naive alike, and which is largely unaffected
by an intellectual understanding that the display has no environmental signif-
icance (see Pickett, 1968, 1970 for furtner discussion).

d. Results. The results are shown in Table I. Listed are each of the adjec-
tives which received a statistically significant majority of votes by a Bi-
nomial test (p < .05, two-tailed) in each of the possible categories.

e. Discussion. Perhaps most informative is the surprisingly large number of
qualities which the observers claim are visible (32 out of 62) and relate to
the presence or absence of cancer (21 out of 32). Also of possible signifi-
cance is the fact that there are a greater number of positive than negative
descriptions. But, perhaps most relevant to the present aim is the possi-
bility of abstracting several qualitative dimensions for psychometric study.
The approach was to make several obvious pairings between the positive and
negative lists in the visible category, e.g.:

% Negative Positive
é Calm - Explosive
} Clean - Dirty

i Consistent - Variable
% Qualitative dimension Dull - Bright

; Loose - Tight

Transparent - Opaque

! In this way several dimensions of textural description presented themselves
for psy-hometric study. Others, like the qualitv Pliable-Extrudable, which
placed in neither the visible nor the nonvisible catesgory, were chosen by the
author for psychometric study on the basis of his own hunches,

: 10
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2. STUDY II. A SURVEY OF ADJECTIVES USED BY NAIVE OBSERVERS TO DESCRIBE THE
OVERALL APPEARANCE OF PAP SMEARS.

The aim of this study was to give a test to naive observers, equivalent to that
administered to cytotechnicians, so that we could compare their descriptive
languages. As noted in Section I, it is probable that professional observers
contaminate descriptions of their phenomenal experiences with descriptions
based on other theoretical and technical knowledge of the phenomenon under
study.

a. Observers. The observers were 47 undergraduates in two psychology classes
at Northeastern University, 24 in one class and 23 in the other. They partic-
ipated in the survey as a class exercise.

b. Method. The 24 students in one class were shown views only of negative
Pap smears while 23 students in the other class saw similar views, only of
positive smears. Each of the observers was given a checklist containing the
same 62 adjectives used in Study I, but in this case the format called only
for classifications of visible and nonvisible. They were asked to study the
pictures that wvere shown, and then to check those adjectives only with respect
to whether they were descriptive of visible or nonvisible qualities. The sub-
ject matter of the pictures was not described to them in any way, and they
were asked to avoid any discussions among themselves about the pictures. In-
quiries after the test revealed that many of the students felt sure they were
looking at microscopic displays, and some were sure they were looking at bio-
logical specimens of some kind. None mentioned any knowledge of Pap smears or
Pap smear screening.

The -bservers were told that their performance was going to be compared to
that of a large number of professional observers, very experienced from look-
ing at thousands of such pictures, who also had taken this test. They were
also told that the professional observers had selected about half of the words
as describing a visible quality in pictures of thig kind. Then they were told
that they would be paid, on the basis of their individual performance, 2¢ for
each case where their classification was in agreement with the professional
observers. They were actually scored in terms of their agreement with the
statistically significant classifications shown in Table I. The data were
analyzed in the same way as in Study I.

¢. Stimuli. The stimuli were .u.icr photomicrographs taken from selected re-
gions on 20 different Pap smears obtained from one of the local teaching hos-
pitals. They had been previously screened in the cytology laboratory for
evidence of uterine cancer with 10 of the smears classed as positive (squamous
carcinoma) and 10 negative. The smears were standard preparations on micro-
scope slides, photographed in color at 100x magnification. Photographs were
made of 10 systematically selected areas on each smear according to the plan
shown below:
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Thus, there was a working sample of 100 negative and 100 positive images which
were prepared as 35mm projection transparencies, and used for all the studies
described in this report. From one study to the next the same smears were
used, but the particular views were varied., In this study views 3, 4, 5, 6, 7
and 8 were used. The 60 images (six views of 10 negative or 10 positive smears)
were shown two at a time on a screen at the front of the classroom, by use of
two Kodak Carousel projectors. The sequences were arranged such that a differ-
ent smear was represented in each of the paired views, and the 10 smears were
represented on each sequence of 10. The 60 images were cycled continuously as
the test proceeded, with each pair displayed for approximately 10 seconds. The
test was completed in one class hour.

d. Results. Wherever the majority of the observers in both groups agreed on
the same word, we pooled their data. If the majorities did not agree, we
treated their data separately. If a word received a statistically significant
majority (p < .05, two-tailed) in one way or another, it is listed in Table II.
In the top row of Table II are those words agreed upon by a majority in both
the positive and the negative group to be visible qualities of the Pap smears.
There was one word, "creamy," where the majorities did not agree but where the
separate aad oppositely voting majorities were statistically significant.

e. Discussion. Perhaps the most interesting finding is that there is con-
siderable disagreement between the naive and professional observers. (The
asterisked words in Table II are those on which they disagree.) The naive ob-
servers say, in disagreement with the cytotechnicians, that "doughy" and
"slippery" describe visible qualities of Pap smears. This may only mean that
the cytotechnicians see these qualities but use other words tc describe them.
On the other hand, there are interesting possibilities that the cytotechnicians
do not see these qualities or, if t ey do, that for one reason or another, they
inhibit describing them. If the latter situation is true, then the cytotech~
nician may be inhibiting descriptions of qualities that are potential discrim-
inators. We have one possible example of that here with the quality, "creamy."

In row two of Table II we see that the naive observers claim that "consistent,”
"dirty,”" "dull," "lustrous," "regular,”" "tight," and "waxy" do not describe
visible qualities, whercas the cytotechnicians say they do. Again, this may be
due to differences in use or meaning of these words. On the other hand cyto-
technicians may be reading into smears qualities which are not there but which
they ure led to believe are there from other knowledge acquired in their pro-
fessional experience.

Our interpretation of these findings has to be tempered by at least three
general considerations. Even if there were no real effects in the data, we
would expect to find statistically significant effects at the 57 level about
5% of the time. Perhaps more important, the sample of positive and negative
smears that the naive observers based their judgments on may be far from
typical of the vastly larger sample of smears that the cytotechnicians based
their judgments on. Finally we need to consider limitations on the adjective
checklist. It certainly is not an exhaustive, nor aven a representative list,
of all adjectives which ..mht be useful for describing smears. A thorough
language inventory would -e ,uire a comprehensive checklist and the approach
would be to take a series of surveys beginning with a survey of general cate-
gories of description and ending with a survey of fine distinctions within
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those categories found to be relevant. The development of a lexicon of visual
descriptions would be the first step in that direction, which we have since
attempted to take (see Appendix II), Despite the limitations, however, these
studies exemplify a systematic approach tc aa inveniovry, and they did yield
productive leads for the studies reported in Section IIIL.
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SECTION III
PSYCHOMETRIC STUDIES OF TEXTURE PERCEPTION
IN MEDICAL IMAGERY SCRTENING
(Prescreening Pap Smears)

The studies reported below are an attempt to put into practice the ideas out-
lined in Section I. The immediate Zoal is to determine whether there is any

potential for practicas applica:ions of texture perception in prescreening Pap
smears for evidence of cancer.

There are several ways to carry out psychometric tests of subjective qualita-
tive descriptions. A comprehensive treatise on psychometric mechods is pro-
vided in Guilford (1954) and two approaches are illustr- ted in Section I of
this report. Here we take yet a third approach employing a set of standard-
ized subjective scaling tasks. The observers are instructed to focus their
attention on the imagery in various ways to gain impressions of particular tex-
ture qualities. They then indicate the degree of the quality that each image
has by assigning it a number on a scale from O to 9. Their subjective measures
are then run through statistical analyses to evaluate reliability and validity.
Some comparisons of effects across studies also provide evidence of the effects
of instructions and training.

We report three studies, coded in the report as Studies III, IV, and V. In
each study the observers make several individual textural assessments of the
same set of positive and negative smears, In Study III, naive observers make
six textural assessments. In Study IV, other naive otservers make four as-
sessments, two of which are the same as in Study III, except for minor varia-
tions in scale format and instructions. In Study V, the observers are student
cytotechnicians who make the same judgments and carry out the same tasks as
the naive observers did in Study IV. In Test 1 of Study V, we report assess-
ments made by those students on their first day of training, so that, at that
point, they too can be congidered naive observers. In Test 2 of Study V, we
report their assessments in an identical test made after six months of class-
room and cr the job training.

1. GENERAL METHOD.

Group testing techniques were employed. Wheve the observers were college under=-
graduates, they took the test as part of a classroom exercise. The general ap-
proach was to show pictures of smears in the form of 35mm slides, which were
projected on a screen at the front of the group testing room. Each slide was

a partial view of a smear photomicrographed at 100x. Over the series of slides,
the observer saw several different views of 10 positive and 10 negative smears.
Each slide was displayed for approximately 12 seconds, during which time the
observer was regquired to make two separate texture appraisals, and mark the
subjective scals number derived from those appraisals on an answer sheet. De-
pending on the study, the observer went through the whole set of slides two or
three times to make all of the required appraisals which were counterbalanced
to control the effects of fatigue, i.e., half of the appraisals of a particular

quality were made in the first part of the test and half in the last part of
the test.
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a. Stimuli. The stimuli were the same ones described in Section II 2.

b. Data Reduction &ui Analysis. The general approach to data reduction is to
determine the mean subjective scale value for each smear over all views and all
observers. The first step in data analysis is to perform statistical tests of
reliability, For each individual study, evidence of reliability is indirectly
assessed by computing a matrix of Spearman Rank Order correlations (see Siegel,
1956, pp. 203-213) for all possible pairings of dimensions. A significant cor-
relation is considered evidence of reliability in the sense that, if observers
were unreliable in their individual assessments, it would preclude the inter-
observer consistency required for such a correlation. Direct estimates of re-
liability are made in two situations, where the mean scale values derived from
separate studies could be correlated.

The second step in data analysis is to perform tests of validity. In each of

the studies we first look for differences between positive and negative smears
in distribution of thc mean scale reading for each dimension. We employ Mann-
Whitney U tests to determine the statistical significance of those differences.

We next consider the possibility that differences between positive and negative
smears might be evident in interactions between dimensions; their distribution
in 2-space is now examined. The data are first plotted in each of the 2-spaces
formed by all possible pairings of the dimensions and then the plots are in-
spected for evidence of separation between positive and negative smears. The
tendency to separate is defined by the following objective procedure: (1) A
straight line Is drawn through the space in such a way that the smears are
maximally separated, i.e., divided into the most unlikely partition, in the
sense of Fisher's exact test (see Bradley, 1968, pp. 195-196); and (2) Those
spaces are accepted as indicating evidence of separation if the probability of
the partition is less than p < .05, two-tailed. Note that this probability
measure is not preserted as an index of the true probability of the partition,
but merely as an objective criterion of separation. Statistical significance
of the separation has to be sought in determining the likelihood of its re-
peated independent occurrence.

Beyond these two basic tests, there are a number of comparisons between per-
formance on positive and negative smears where differences can be treated as
evidence of validity. For example, a systematic difference between positive
and negative smears in consistency or reliability would indicate that the ob-
server in some sense saw the positive smears differently than the negative
smears. Such comparisons are made where appropriate.

2. STUDY III. A PSYCHOMETRIC EVALUATION INVOLVING SIX DIMENSIONS OF
TEXTURE ASSESSMENT MADE BY NAIVE OBSERVERS.

In this study the observers assessed background qualities along six dimensions:
DIRTINESS and DULLNESS of the scene as a whole; EXPLOSIVENESS and LOOSENESS of
clusters of cells in general; and DOUGHINESS and BRITTLENESS of cells in
geaeral. Each of these dimensions was defined by a pair of words suggested in
Stud,; I, representing extreme positions along the dimension. No anchor points,
suct: ;8 the position of common objects along the scale were provided, nor was
any unit of measurement provided. Aside from general directions on how to
proceed and guidelines regarding the three levels of analysis, no perceptual

17

LN

e e n ek IV S

ek — .nm‘_..“.u&




2 Th R A MRS TR
H

operations of any kind were suggested. The observers were left to theilr own
devices and had to develop their perceptual operations independently. The
primary aim of this study was to establish a base line of task definition, a

level beyond which, presumably, one could improve performance by providing ex-~
plicit perceptual operat.ons.
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a. Observers. The observers were 24 undergradua*es ~t Northeastern University,
untrained in cytology, who volunteered to participste ln the experiment as part
of a class exercise in a psv:hology course on perception.

2o SR it

b. Method. Views 1, 3, 4 and 8 were used as the stimuli. The first 20 pre-
sentations, View 1 from each of the 20 smears, was a practice run. The next
60 presentations (Views 3, 4 and 8) were test stimuli., Within each sequence,
views of the positive and negative smears were randomly ordered and the se~-
quence of 80 views was presented three times. For half of the observers, the
first time through the 80 preseatations they made Scene analyses, the second
time through, Cluster analyses, and the third time through, Cell analyses.
For the rest of the observers the order was reversed (Cell, Cluster, Scene).
Discarding the practice sequence, each observer made a total of 60 judgments
(three for each of the 10 positive and 10 negative smears) on each dimension.

Ll oy S %

TR, O

c. Instructions. The observers were told: (1) That the experiment was aimed
at harnessing "natural" perceptions for scientific and technical purposes;

(2) That they would be looking at some tissue photographed through a micro-
scope; (3) That some of the slides would be from patients who had cancer and
some from healthy controls; (4) That the test would be tedious and they did
not have to participate (a few of the students did choose to take that option
and left before the experiment started); (5) That the experimenter would be
back to explain further about the experiment and show them the results.

The observers were then supplied with answer sheets and the scaling format
shown in Table III. The levels of analysis were illustrated by pointing cut
features on several sample views of the smears. They were asked to make the
two assessments at one level of analysis of each view each time it was pre-
sented and to indicate their assessments of each view by marking on the answer
sheet the positions that they felt it occupied on the appropriate scales. No
definitions or criteria regarding the dimension or the assessment procedure
were provided beyond what was evident in the scaling format. Each observer

had to determine his own criteria and perceptual operations and apply them in-
dependently.

SDSUIR S IS

d. Results. The mean scale value for each smear, averaged over all views and
observers, is shown in Table IV.

Evidence of Reliability. If the observers were assigning scale values to
the smears randomly and independently, we would expect homogeneity among the
mean scale readings in Table IV with the scores tending to be near a scale
value of 4.5. Inspection reveals, to the contrary, considerable variability
both within and between dimensions, providing our first subjective indication
that the assessments probably are discriminating and reliable. The inhomo-
geneities between dimensions suggest that the observers are doing different g
things in analyzing the different dimensions, but doing those different things
with sufficient consistency from one observer to another for the inhomoge-
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TABLE III .

FORMAT FOR SCALING TEXTURES (STUDY III)

SCENE
Clean 01 2 3 456 7 8 9 Dirty 1
Bright 01 2 3 4 56 7 89 Dull 2
CLUSTER
Calm 01 2 3 4 5 6 7 8 9 Explosive 3
Sticky 01 2 3 4 56 7 83 Loose 4
CELL
Filmy 01 2 3 4 5 6 7 89 Doughy 5

Pliable 012 3 4 56 7 89 Brittle 6

AN A\ A st n 3 va 3 = e

od 20

19

é R iy Je el i L

|
g




N N R AR A M e S 2 AT YT o1 2 PO CAC TP 158 0 -1 i SRS # 2 ey e el s oo SR R

TABLE 1V
MEAN SUBJECTIVE SCALE VALUES (STUDY III)

EXPLOSIVE-
Slide # DIRTINESS DULLNESS NESS LOOSENESS DOUGHINESS BRITTLENESS

Positive Smears

2 5.74 4.38 5.55 4.17 5.38 5.67

: 9 5.57 6.31 3.81 5.39 4.03 4.66
? 12 5.18 3.97 4.99 3.93 4.04 4.26
f 15 4.77 4.42 4.21 5.06 4.43 4.86
i 18 5.44 4.38 6.46 2.56 4.54 3.38
4 19 5.99 4.55 5.10 4.45 4.91 4.50
3 24 6.36 4.78 5.37 3.64 4.48 4.68
] 26 6.72 4.92 6.36 3.16 4.82 4.32
E 38 6.00 4.30 5.80 3.93 4.91 4.85
%2 45 5.67 4.74 5.08 4.35 4.55 4.12
. Negative Smears

- 3 5.86 5.23 4.59 4.63 4.74 4.54
. 4 4.07 4.28 3.99 4.56 3.73 5.59
; 5 5.76 6.01 3.88 4.92 3.47 3.91
’i 7 6.65 5.07 5.96 3.07 4.07 4.81
E 10 3.50 3.72 3.67 4.11 4.21 5.25
3 1 4.62 4.16 4.80 3.65 4.78 5.34
- 13 4.89 4.44 4.10 4.11 4.48 4.33
:i 14 4.60 4.46 4.31 3.78 3.96 4.24
3 16 6.63 5.61 5.90 2.26 5.63 3.59
] 20 5.81 3.63 6.33 2.07 4.46 3.77
;
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neities to become apparent. The same can be said for the inhomogeneities with-
in dimensions. They suggest that the observers see differences among the

. smears but see those differences with sufficient consistency from one observer
to another for the inhomogeneities within dimensions to become apparent.

Our first step in providing objective evidence of these effacts is to compute

! correlations between dimensions, pointing out that significant correlations

g would not be expected to occur unless the observers were seeing differences
among the smears and seeing those differences in consistent fashion from smear

3 to smear and dimension to dimension. The matrix of correlations between dimen-

: sions in Table V shows that there is a statistically significant correlation

between LOOSENESS and EXPLOSIVENESS in both negative and positive smears; a

significant correlation between EXPLOSIVENESS and DIRTINESS in the negative

smears and between EXPLOSIVENESS and DOUGHINESS in the positive smeavs. Be-

yond those particular effects, there is general evidence of consisteancy in

the fact that 14 out of 15 cells above the diagonal have matching eign counter-

E parts below the diagonal. This similarity in patterns of correlation between

73

the two sets of data is further indirect evidence of reliability.

Evidence of Validity. We sought evidence of validity first by conducting
Mann-Whitney U tests of difference in distribution between the mean scale value
for positive and negative smears. There were no statistically significant ef-
fects.

: 3 The next step in testing validity was to plot the data in all possible 2-spaces.
% ; We then inspected those plots for evidence of separation of positive and nega-

) tive smears, in the sense described in the General Method section (III-1b).

Only three of the 15 possible 2-spaces provided such evidence, and they are
L shown in Figure 5.

€%
Y2

2%

TABLE V
SPEARMAN RANK ORDER CORRELATIONS BETWEEN DIMENSIONS (STUDY III)
(Correlations for positive smears lie above the diagonal;
those for negative smears lie below)

LEAd e

K

[42]
1 é o
E: wn [72]
§ A w 5] [ 17,1 m
e} 9 a > @ = Z
bei + -4 Bl w = (]

33 4 - = Q 1 55] E E
] 1 E'“ g é § =] P
£ o a A & - 2 S
E & DIRTINESS - .38 .54 -.38 .57 14
: DULLNESS .54 - ~.20 .25 -.21 ~.09
3 § EXPLOSIVENESS JT2% -.05 - -, 83%% .64% -.18
b BRITTLENESS .52 -.39 ~.34 .33 -.16 -

s 1
B
,f *Significant at p < .05, two-tailed
'{_ **Significant at p< .01, two-tailed
,} g 21
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In each case, inspection of the plot revealed the possibility of drawing a
straight line through the space, which would partition most of the negative
from most of the positive smears. For example, in the 2-space defined by
EXPLOSIVENESS and LOOSENESS, 10 out of 10 positive smears lie above the line
and eight out of 10 negatives lie below the line. If repeated tests with
other smears showed that a boundary drawn through the space in this same way
repeatedly described the same form and degree of separation, then such a
boundary could prove useful in prescreening. Any smears falling above the
line could be considered more suspicious than those falling below the line
and, hence, to be treated to a more thorough evaluation in subseguent screen-
ing.

3. STUDY IV. A PSYCHOMETRIC EVALUATION INVOLVING FOUR DIMENSIONS OF TEXTURE
ASSESSMENT MADE BY NAIVE OBSERVERS EQUIPPED WITH RUDIMENTARY
PERCEPTUAL OPERATIONS AND SCALING ANCHORS.

In this study another group of naive observers assessed four texture qualities
in the Pap smears: OPACITY, EXTRUDABILITY, EXPLOSIVENESS and LOOSENESS. The
procedure was similar in all respects to that followed in Study III, except
that in this study the observers were provided with a more deiinite task and
some rudimentary perceptual operations.

a. Observers. The observers were 70 young women, all untrained in cytology,
and students at Northeastern University in programs for nursing or dental tech-
nology. They participated voluntarily as part of a class exercise in an In-
troductory Psychology course.

b. Method. The observers assessed the texture qualities in six views (1, 2,
4, 5, 6, 8) for each smear. Views 1 and 2 were for practice. A counterbal-
anced design was employed to control effects of fatigue. The observers
practiced scaling OPACITY and EXTRUDABILITY on views 1 and 2, and then were
tested with views 4 and 5. They then practiced scaling EXPIOSIVENESS and
LOOSENESS on views 1 and 2 and were tested with views 4, 5, 6 and 8. They
then were retested on OPACITY and EXTRUDABILITY, scaling views 6 and 8. Dis-
carding the practice sequences, each observer made a total of four assessments
on each smear for each dimension.

c. Instructions. In addition to the same general instruction provided in

Study III, the observers were given the following brief definitions of the .
dimensions while the experimenter pointed to relevant features in sample views

of the imagery:

B

et

(1) OPACITY is a quality of see-throughness. Water is transparent. 1If
a material is opaque you can't see any light through it.

friacs gty

(2) EXTRUDABILITY is a quality that makes a material deform and flow
i when it is squeezed. Think of the cells as about as big as your
4 hand. How would they feel if you picked them up and squeezed them.
Would they extrude like a pancake, or would they crumple up like
E Saran® wrap? E

{(3) To assess EXPLOSIVENESS, think of the way the material was laid down. 3
Were the cells shot explosively into their locations, or were they ;
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gently wafted into place?

(4) STICKINESS is a_quality that makes a material cling to itself.
Think of Saran® wrap. It clings to itself. Cellophane stays loose.
Think of the cells as about as big as your hand. Think of picking

up some :chat are lying together. Would they cling to each other?
How would it feel to pull them apart?

The scaling format, shown in Table VI, was also different from that used in

Study III with anchor points of familiar materials added to two of the dimen~
sions.

TABLE VI

FORMAT FOR SCALING TEXTURES (STUDY IV)

1 Transparent 012 3 45 6 7 89 Opaque 1
2 Pliable 01 2 3 45 6 7 8 9 Extrudable 2
1 )

Saran® Molding
Wrap Clay
3 Calm 01 2 3 4 5 6 7 89 Explosive 3
4  Sticky 01 2 3 45 6 7 89 Loose 4
1 A
Saran® Cellophane

Wrap

d. Results. The mean scale value for each smear, averaged over all views and
all observers, is shown in Table VII.

Evidence of Reliability. Inspection of the data in Table VII reveals a degree
of inhomogeneity, both within and between dimensions, which suggests that the
observers are assigning scale values nonrandomly and with some degree of con-
siscency from observer to observer. We refer to the discussion in the results
of Study III for an outline of the logic behind that inference. We again seek
indirect but objective evidence of consistency in correlations between dimen-
sions. A matrix of Spearman Rank Order Correlations is presented in

Table VIII, which shows significant correlatZons in all cases.

Beyond that general interpretation, we can also point out that there is a
greater proportion of pairs of dimensions in this study than in Study III that
are significantly correlated. This could be because the variations along the
two new dimensions tested here are more discriminable. It could also be due
to the fact that the assessments are more precise here, due to two factors:
(1) The observers based their judgments on four views of each smear here,
whereas in Study III they based their judgments om only three views, and

(2) There were nearly three times as many observers participating. These
factors both add up to each assessment being based on nearly four times as
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TABLE VII1
MEAN SUBJECTIVE SCALE VALUES (STUDY 1V)

Slide # OPACITY EXTRUDABILITY EXPLOSIVENESS LOOSENESS

Positive Smears

2 5.22 4.93 5.06 5.40

9 4.31 4.73 4.60 5.06 |
12 4.32 4.97 4.76 5.25 f
15 3.88 4.56 3.78 5.59 %
18 5.93 5.28 5.01 3.37 %
19 4.87 4.96 4.38 5.05 i
24 5.64 5.10 5.50 4.17 %
26 5.12 5.23 5.36 4.38 ,
38 5.18 5.22 5.53 4.47

45 5.84 5.22 6.32 3.19

Negative Smears

3 5.20 5.09 5.14 4.18

4 4.62 4.96 4.81 4.27

5 4.63 4.95 4.97 4.94

7 5.64 5.25 6.18 3.25
10 4.63 4.91 4.97 4.80 '
11 5.44 4.97 5.45 4.06 :
13 5.29 5.11 5.61 4.37

14 4.99 4.90 4.88 4.62

16 5.28 5.12 5.63 3.92

5.33

3.63 _ :
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TABLE VIII

SPEARMAN RANK ORDER CORRELATIONS BETWEEN DIMENSIONS (STUDY IV)
(Correlations for positive smears lie above the diagonal;
those for negative smears lie below)

: o

{ @

: B 2 z g

2N [ Q 22}

% 2 [ =) 8

E & > 8 8

E (=} m = e

.

k& OPACITY - JT4% JT4% —.78%%
E EXTRUDABILITY 79 an .66% —.83%*
EXPLOSIVENESS .92k (90K - -.69%
3 LOOSENESS ~.78%% —.85% -.82%4 -

T

TR

- #Significant at p < .05 two-tailed

A

*xSignificant at p < .01 two-tailed
*kkSignificant at p < .001 two-tailed

oML

many individual assessments (280 to 72). We also have to consider that the
observers here were provided with rudimentary perceptual operations, and
anchor points on two of the scales. Each of these factors could also have
contributed toward increasing precision of the subjective estimates. But to
determine whether the overall record of reliability is better here than in
Study III because of greater discriminzbility along the dimensions or more
precigse assessments would require further study.

PR,
ROt P e

. . AT
ST R A AR T

Evidence of Validity. We again sought evidence of validity, first through ‘
Mann-Whitney U Tests which revealed no statistically significant difference
between positive and negative smears on any of the four dimensions.

IR

The next step in testing validity was to plot the data in all possible 2-
spaces. We then inspected these plots for evidence of separation in the
manner described previously in the general method section. Three of the six
possible pairings gave evidence of separation and are shown in Figure 6. 1In
each case inspection reveals that a straight line, drawn through the space,
can partition most of the negative from most of the positive smears. The im-
plications for these separation schemes, if they were to prove reliable, have
already been discussed for similar results in Study III. :
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Evidence of Effects of Instructions and Anchor Points. We look first at the Z:
effects of a variation in instructions. In Study III, the observers were )
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left to define and evalvate EXPLOSIVENESS in their own individual ways. 1In
this study they were given a definition which provided them with & standard
way of visualizing EXPLOSIVENESS. The effect of this variation in instruc-
tions is tested by a Wilcoxon matched pairs signed ranks test (Siegel, 1956,
pp. 75-83). In that test, the mean scale values of EXPLOSIVENESS for each of
the negative smears obtained in Study III were paired with those obtained in
this study. The same test was made on the positive smears. There was no
statistically significant difference between assessments of the positive
smears, but assessments of the negative smears were significantly effected

(T = 5, p< .02, two-tailed). The same smears tended to get higher assess-
ments of EXPLOSIVENESS in this study than they did in Study III. The most
likely cause of this effect is the change in instructions. However, different
observer populations were involved, which might also account in whole or in
part for the effect. Whatever the case, this result demonstrates how sensi-
tive these assessments can be to task or observer variables. This could either
indicate unreliability or suggest the positive quality that these assessments
can be shaped by means of observer selection, instructior and training.

In an examination of the combined effects of a difference in instructions and
a difference in anchor points, the observers were given: (1) a definition of
LOOSENESS, (2) a rudimentary perceptual operation for assessing it, and

(3) anchor points on the 10 point scale. We looked for statistically signifi-
cant effects, again using a Wilcoxon matched pairs signed ranks test. No
statistically significant difference was found for the positive smears, but
assessments of the negative smears ware significantly affacted (T = 7 p < .05,
two~-tailed). The same smears tended to get higher ratings of LOOSENESS in
this study than they did in Study III with the most likely causes of this
effect the changes in instructions and scaling format. But, again, this in-

terpretatior: has to be tempered by consideration of differences in the observer
populations.

4. STUDY V. A PSYCHOMETRIC EVALUATION OF FOUR DIMENSIONS OF TEXTURE ASSESS-
MENT MADE BY CYTOTECHNICIANS EEFORE AND AFTER TRAINING.

The observers in this study were student cytotechnicians. We had an oppor-
tunity to study their performance both before and after training. 1In each
test they performed the same task as in Study IV, except that they saw two
more views of each smear. This study examines the performance of a small group
of highly motivated observers and the effects of training on their performance.

a. Observers. There were 19 observers, students in the Boston School of

Cytotechnology who participated in the study voluntarily as part of their
t.aining.

b. Method. Views 1, 2, 3, 4, 5, 6, 7 and 8 were used as the stimuli. Views
1 and 2 from each of the 20 smears were used for practice. Other than the
addition of Views 3 and 7 to the test series, the procedure was the same as

in Study IV. Test 1 was administered on the first day that the students at-
tended classes at the Boston School of Cytotechnology with Test 2 administered
approximately six months later, after the students had largely completed their

classroom studies and were training on-the-job in cytology laboratories at
gseveral hospitals in thzs Boston area.
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c. Results of Test 1. The mean scale value for each smear, averaged over all
viewe and all observers, is shown in Table IX.

M e e s ———sts kst

(1) Evidence of Reliability. The data in Table IX reveal, as they did in
the previous studies, a degree of inhomogeneity that indicates the observers
were not responding randomly, and which provides evidence of a certain degree
of inter-observer consistency. Objective, but still indirect evidence of re-

liability is presented in Table X, which shows Spearman Rank Order Correlatims
between dimensions.

Statistically significant correlations occur in eight cases. A comparison of
the correlation matrix obtained here in Study V, Test 1 with that in Study IV
reveals a greater proportion of statistically significant coxrelations in
Study IV, probably because each assessment here ic based on oaly 60 observa-
tions in contrast to 280 in Study IV. Thevefore it appears that there are
detectable effects on the reliability of performance due to changing the number
of observations, at least four-fold. It is important to note also that this
effect was probably attenuated by two factors: (1) the observers in Study V,
Test 1 saw two more views of each smear than the observers in Study IV and
(2) the observers in Study V, Test 1 had some vested interest in what they
were doing and were probably highly motivated.

Direct evidence of reliability is available in correlations between the mean
scale values obtained in this study and those obtained in Study IV. Spearman

Rank Order Correlations were computed for positive and negative smears sep-
arately and are shown in Table XI.

(2) Evidence of Validity. Mann-Whitney U Tests revealed no statisti-
cally significant differences between distributions of the mean scale values
for positive and negative smears. The data were next plotted in all possible
2-spaces, and evidence was sought, in the plots, of separation of positive and
negative smears. Following the procedure outlined in the General Method sec-

tion herein, five spaces were found in which separation occurred as showa in
Figure 7.

d. Results of Test 2 (After Six Months Training). The mean scale values for

each smear, averaged over all views and all observers, are presented in
Table X1I.

Evidence of Reliability. The same observations can be made regard-
ing inhomogeneities between and within dimensions that were made in previous
discussions. They imply a certain degree of consistency over observers. We
turn again to correlations be:-2en dimensions for objective evidence of con-
sistency with Spearman Rank Order Correlations between all possible pairs of

dimensionrs shown in Table XIII. In all but one case, the correlations are
statistically significant.

It is also possible to obtain direct evidence of reliability by correlating
the mean scale values obtained here, with those obtained in Test 1. The in-
dices of reliability are shown in Table XIV. In a pure sense the assessments
made in the two studies are not independent and the legitimacy of the measure
of reliability could be questioned. For all practical purposes, however, they
probably are independent, since it is very unlikely that observers, in taking
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TABLE IX
MEAN SUBJECTIVE SCALE VALUES (STUDY V, Test 1)
Slide # OPACITY EXTRUDABILITY EXPLOSIVENESS 'LOOSENESS

Positive Smears

2 5.93 5.58 5.85 3.27 s
9 3.70 4.75 4.93 5.27
12 3.83 4.83 5.83 4.35 g
4 15 3.25 4.40 4.52 6.23
§ 18 4.82 5.37 5.87 2.67
E 19 4.23 5.05 5.32 5.03
{ 24 4.05 5.02 5.98 3.42
: 26 4.33 5.60 6.55 3.08
i 38 4.70 5.17 5.78 3.68
- 45 5.45 5.57 5.43 3.73
: ; Negative Smears
%? 3 5.13 5.33 5.15 4.13
2 4 4.57 4.17 4.87 4.35
5 3.10 4.08 3.90 6.25
: 7 3.53 4.85 5.88 4.08
ff 10 4.48 4.53 4.00 5.38
; 11 5.65 5.50 5.52 2.52
% 13 5.05 5.28 4.75 4.55
§ 14 3.85 4.52 4.67 5.07
- 16 6.40 6.18 5.30 2.07
; 20 4.30 4.66 6.00 3.12 5
. %
| %
: :
#
- R e ’
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TABLE X
SPEARMAN RANK ORDER CORRELATIONS SETWEEN DIMENSIONS (STUDY V, Test 1)
(Correlations for positive smears lie above the diagonal;
those for negative smears lie below.)
E 2
s 5 "
g = 2
& g8 %) 4
- o i
g z 5 2
5 i 5 g
3 EXTRUDABILITY J79%% -- 64% - 79**
I
EXPLOSIVENESS .29 .58 - -, 90%**
1 LOOSENESS -.53 —.78%% -, 8gHkH% -
A
- *Significant at p < .05, two-tailed
> **Significant at p < .01, two-tailed
/.
3 *k*Significant at p < .001, two-tailed
i TABLE XI
RELIABILITY OF MEAN SCALE READINGS BETWEEN STUDY IV AND STUDY V, Test 1.
g (Spearman Rank Order Correlations)
Positive Smears Negative Smears
3 OPACITY . 81kkx .10
8 EXTRUDABILITY .65% +56%
A EXPLOSIVENESS .53 L75%*
9
. LOOSENESS .54 .90%k*
ﬁ *Significant at p < .05, one-tailed
.‘ **Significant at p < .01, one-tailed
***5ignificant at p <« 001, one-tailed
i_
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TABLE XII
MEAN SUBJECTIVE SCALE VALUES (STUDY V, Test 2)
- Slide # OPACLTY EXTRUDABILITY EXPLOSIVENESS LOOSENESS
Positive Smears
4 2 7.33 7.52 6.72 2.73
§ ‘ 9 5.67 6.28 5.02 4.23

12 4.63 5.47 5.17 4.67
15 3.47 4,55 3.75 5.92

A 19 4.28 5.53 4.80 4.77

: 24 4.57 5.67 5.98 3.72

- 26 5.68 6.58 6.30 3.28

: 38 6.72 7.02 6.28 3.05

ﬁ 45 6.78 6.88 6.06 3.61

9 7
éﬁ Negative Smears

: 3 6.27 6.55 5.30 4.12

3 4 4.32 4.40 4.74 5.27

aCa oy,
Bt

&
(V]

4.38 5.02 3.80 5.22

3

3
-
b
2
B
B
i

7 3.46 4.62 5.35 5.07
10 3.90 3.85 3.45 6.07

11 5.60 5.90 5.80 3.47

13 4.93 5.48 4.78 5.17
55 14 3.50 3.72 4.08 5.83

16 7.00 7.00 5.70 2.70

e P

PP N Y

20 4.17 4.93 5.47 4.65
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TABLE XIII

SPEARMAN RANK ORDER CORRELATIONS BETWEEN DIMENSIONS (STUDY V, Test 2)
(Correlations for positive smears lie above the diagonal;
those for negative smears lie below.)

EXTRUDABILITY
EXPLOSIVENESS

OPACITY
LOOSENESS

OPACITY .92%kk .82nk -.73%
EXTRUDABILITY L91kk% .86%% -, 88%kx
EXPLOSIVENESS .45 L65% -, Q0%

LOOSENESS ~.68* ~.88%k% -.92%%%

*Significant at p < .05, two-tailed
**Significant at p < .01, two-tailed
***%Significant at p < .001, two-tailed

TABLE X1V

RELIABILITY OF MF.AN SCALE READINGS BETWEEN STUDY V, TEST 1 AND
STUDY V, TEST 2
(Spearman Rank Order Correlations)

Positive Smears Negative Smears
OPACITY . 78%% 80** ]
EXTRUDABILITY T6%* 76kk S
EXPLOSIVENESS J713% 88*k% ‘
LOOSENESS . 38%k% .89%k*

*Significant at p < .C5, one-tailed
**Significant at p < .01, one~tailed
**kSignificant at p < .001, one~tailed

PRI -1
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Test 2, could remember what the smears looked like and how they assessed them
in Test 1. Note, in comparing these indices with those in Table XI, that we

are correlating assessments made by the same observers in Table XIV and dif-
ferent observers in Table XI.

Evidence of Validity. Mann-Whitney U tests were performed to de-
termine whether there were any statistically significant differences in mean
scale values between positive and negative smears. They revealed a difference
in only one case where assessments of EXTRUDABILITY on positive smears are
higher than on negative smears (p < .05, two-tailed). This variable suggests
itself, therefore, as a valid discriminator of positive and negative smears.

We next sought evidence of separation in plots of the data in all possible
2-spaces. Evidence of separation was found in four cases shown in Figure 8.

Evidence of the Effects of Training. Two effects of training are
evident from Wilcoxon tests of difference in distribution between the mean
gcale values in Test 1 and Test 2, which reveal differences in positive smears
on two dimensions. After training, the came smeaxrs receive lower assessments
of OPACITY and EXTRUDABILITY (p < .00l, two-tailed, in both cases). Another
effect of training is suggested in 4 comparison of the correlation matrix inm
Table XIII with that in Table X. There is a greater number of statistically
significant correlations between dimensions in Study V, Test 2 than in
Study V, Test 1 and in every case but one (in which there is a tie) the corre-
lation indices are higher in Study V, Test 2 than in Study V, Test 1, suggest-
ing that training tends to increase reliability of the assessments.
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SECTION IV
SUMMARY OF RESULTS AND DISCUSSION

The most firmly established and general finding is that observers can reliably
discriminate and scale variations in several qualities of the total appearance
of smears seen at low microscopic power. Evidence of reliability has been pre-
sented in each study in the form of a matrix of correlations between dimensions
and we give, in Table XV, a summary of the significant correlations that were
found in each of those matrices. It shows that there were eight pairs of di-
mensions that correlated significantly in one or another study,

TABLE XV

SUMMARY OF SIGNIFICANT CORRELATIONS BETWEEN
DIMENSIONS FOUND IN EACH STUDY

Positive Smears Negative Smears

III IV Vv() v(2) III v v(1) v(2)

EXPLOSIVENESS X DIRTINESS o . . . + . . .
X DOUGHINESS + . . o . . .
X LOOSENESS - - - - - - - -
X OPACITY . + o + . + < o
X EXTRUDABILITY .+ o+ + . + o+ +
EXTRUDABILITY X LOOSENESS . - - - . - - -
X OPACITY . + + + . + + +
LOOSENESS X OPACITY . - - - . - o -
+ = positive corfelation o = no significant correlation
- = negative correlation + = no test

in either the positive or the negative smears. Two of those cases (EXPLOSIVE-
NESS X DIRTINESS and EXPLOSIVENESS X DOUGHINESS) were only tested once, in
Study III, and in each case the correlations did not occur in both the posi-~
tive and the negative smears. The evidence of reliability of judging DIRTINESS
and DOUGHINESS is, therefore, marginal. In the other six cases there were mul-~
tiple tests, and the same direction of correlation was repeatedly found in
both the positive and the negative smears. These six cases were made up of
combinations of four dimensions: EXPLOSIVENESS, LOOSENESS, EXTRUDABILITY and
OPACITY. We conclude that variations along those four dimensions definitely
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are correlated, and that observers can reliably see and scale variations along
2ach of those dimensions. The evidence of correlations within dimensions pre~
sented in Tables XI and XIV provide additional and consistent evidence of re-~
liability. We can see an obvious similarity of assessment across the three
groups of observers, and that permits the generalization that similar assess-
ments would be made by other similarly constituted groups of observers. We can
also see similar patterns of correlations in two independent groups of smears,

the 10 positive and the 10 negative, which provide a slim but clear Lasis for
generalizing this result to all smears.

Evidence of validity was sought in each study; first with Mann-Whitney U tests
of difference between positive and negative smears on individual dimensions,
and second with tests of separation in 2-space. In only one of the Mann-
Whitney U tests performed over the three studies was a statistically signifi-
cant difference found between positive and negative smears. That difference,
positive higher than negative on the EXTRUDABILITY dimension was found in
Studr V, part 2. In view of its probability (p <« .05) and the total number

of tests performed (18), that difference could reasonably be attributed to
chance.

A summary of the tests of separation in 2-space ic presented in Table XVI,
with each separation coded for the form it assumed. In general, the decision
boundary is drawn through the long axis of the scatter plot, and within each
2-space, then, it has roughly the same orientation from one experiment to the
next, but the proportion of positives and negatives which fall above and below
the line can vary. Each separation can be characterized as having the majority

of positive smears above or negative smears below the decision boundary (coded
1), or vice versa (coded 2) (see Table XVI).

There were eight spaces in which separation occurred, and six of those spaces
were subjected to repeated tests. To establish whether these separations might
reasonably have occurred by chance, we considered first that if positive and
negative smears were randomly mixed in the scatter plots, then separations

of the kind we have defined would be expected to occur less often than not.

We have, therefore, selected .5 as a conservative upper bound on the chance
probability of separation. We also considered that if separations were a
matter of chance, when they did occur they would assume one or the other form
with equal probability. Our statistical analyses are based, therefore, on the
following chance probabilities for the outcome of each experiment:

no separation, (0), p(0) = .5
separation of form 1, (1) p(1) = .25
separation of form 2, (2), p(2) = .25

Based on these probabilities, separation in any individual experiment would
not be significant (p < .5, two-tailed), but evidence of rejeated separation
could be significant. We proceeded therefore to determine ti.e probability of
each set of results obtained in the repeated tests. Table XVI shows, for ex-
ample, that separation was found in the LOOSENESS X EXPLOSIVENES: space in
three out of four experiments. There were two separations of form i and one
of form 2. We calculated the chance probability of obtaining a sequence with

38

SR T Saidl thd

e aw T e P

JEOOR—

Gtk

Fr IR 2 Ay S




by okt el SN £ M S0t p T W G RS £

&
7
y

—
g

Romworm
o

WAy v

e e
CERR

s TR R
«'.'~'>.$

AN AT
it Robeichns

o fos il

o
BN

at least that number of separations and with at least that proportion of more
or less frequent form (consistency of separation). This was achieved by de-
termining the combined probability of the following sets of possible results,
11 any order: 1111, 1112, 1110, 1120

4

p (1111) = .25" x 1 = .0039
p (1112) = .25 x 4 = .0156
p (1110) = .255 x .50 x 4 = .0312 *
p (1120) = .25° x .50 x 12 = 0937

<1444

The two~tailed probability is then determined by doubling that combined prob-
ability. Thus, for a set of results with at least the number and consistency
of separations found for the LOOSENESS X EXPLOSIVENESS space, the probability
of chance occurrence is p =< .29, This same method of calculation was applied

to each set shown in Table XVI, and the associated probabilities are shown at
the right.

We can conclude from the analysis that there is at least one space, LOOSENESS
X EXTRUDABILITY, in which positive smears probably do separate from negative
smears. The evidence in sum, though based on a very crude test of separation,
warrants the conclusion that subjective assessments of the overall appearance
can separate positive from negative smears in our small test sample. We have
to be cautious, however, in generalizing that conclusion to all smears A
confident generalization would have to depend on evidence from studie. em-~
ploying a much larger sample of snears. The important point, however, is that
observers can reliably sense and scale variations in the overall appearance of
smears, and if some of those variations do relate to the presence or absence
of cancer, it is simply a matter of more extensive studies of the kind re-
ported here to identify them.

With regard to other findings from these studies, comparisons between experi-~
ments were also made to check on various effects of instructions, scaling for-
mat and training. Several findings are presented in the results sections of
Experiments IV, V, Test 1 and V, Test 2, Statistically significant differences
in performance between Experiments III and IV were found that were probably
due to differences in instructions and scaling frimat. A drop in reliability
between Study IV and Study V, Test 1 was interpreted as caused by a four-fold
decrease in the number of assessments per smear. Greater reliability in

Study V, Test 2 over Study V, Test 1, also other differences in scaling, were
attributed to the effects of training.

We consider now implications of these findings for the specific problem of in-
terpreting and screening Pap smears. Psychometric assessments of the kind we
report here may help in providing more sensitive and quantitative assessments
of background variations which have to be taken into account in interpreting
cellular changes, perhaps also in contributing directly to the diagnosis of
cancer. These techniques might algso be used to generate sets of quantified
visual standards of background variation systematically related to such

P R SR
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¢ TABLE XVI

SUMMARY OF SEPARATIONS IN 2-SPACE FOUND IN EACH STUDY
Sl STUDY

f 2-Space IIT 1Iv V1 Vv2

{ DULLNESS X DIRTINESS 2 - _ - P < .50 two-tailed*
{ DIRTINESS X LOOSENESS 1 _ p<.50 " "
LOOSENESS X EXPLOSIVENESS 1 0 1 2 p<.29 " "
LOOSENESS X OPACITY _ 1 o 0 p<.63 " "
LOOSENESS X EXTRUDABILITY _ 1 1 1 p< .04 "
EXTRUDABILITY X EXPLOSIVENESS _ 2 1 1 p<.13 " "
EXTRUDABILITY X OPACITY _ 0 1 1 p< .25 " "
EXPLOSIVENESS X OPACITY _ 0 1 0 p< .63 "™ "
a, _ ™ no test

2RI

oo

K

V7 VRO

.......

0 = no separation (see text p. 17 for criteria)

1 = geparation with majority of positives above or negatives
below the decision boundary.

2 = geparation with majority of negatives above or positives
below the decision boundary.

* The two-tailed probability of obtaining a sequence with at
least that number of separations and at least that propor-

tion of more to less frequent form of separation (see text
for further explanation).
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variables as age, menstrual cycle, and acute infection as well as tc the course é
of chronic diseases, which might prove helpful particularly in training
cytotechnicians.

We can also consider the possible value of psychometric assessments in cyto-
logical research. Identifying variations in background qualities ana in de-
termining correlations among those variations may contribute to cytological

or histological theory. Finally, we can suggest the potential role of psycho-
metwic assessments in discovering disease related optical properties in the
background, subject to automated analysis. Automated analysis of background
qualities might prove to be more easily achieved than automated analysis of
cellular characteristics.

Our findings are also significant from a general standpoint. They show that
human assessments of complex optical imagery can be discriminating, quantita-
tive and reliable. They suggest that there may be much more information avail-
able in subjective assessments of imagery than is usually assumed. Those in-
vestigators concerned with imagery analysis are quick to acknowledge that the
human observer is a most elegant pattern recognizer, but, at the same time,
many would be quick to consider abandoning him for the most primitive auto-
matic optical analyzer. There is an understandable scientific prejudice that
human assessments are unreliable and insensitive, which may be true to a
degree for observers who operate individually according to their own idio-
syncratic procedures and internal standards. These studies illustrate, how-
ever, that observers can be programmed to follow standard perceptual operations
and gauge their judgments against common standards. By pooling and averaging
repeated independent assessments, we can generate sensitive and reliable data.
The central question may not be whether human assessments can be sufficiently
sensitive and reiiable for scientific purposes, but whether we can tolerate
the potentially cumberscme and costly procedures that may be required to
achieve sensitivity and reliability: namely, the coordinating and pcoling of
assessments from a number of observers. These studies, however, show that the
approach may be practical. In Study V, for example, remarkably reliable and
sensitive discrimination was achieved by pooling the assessments of only 10
observers. Furthermore, each assessment on each smear took less than seven
man minutes, and considering the potential for increasing the rate of display
presentation and response recording by automated techniques, that time could
probably be halved. These techniques, therefore, could be of value, not cnly
in research, but in routine screening situations as well.

The studies reported in Section III lead to the conclusion that subjective

assessments of texture may be of practical use in the analysis and screening

of Pap smears. With similar studies of texture assessments in solar observ-

ing reported elsewhere (Pickett, 1971), they support the general conclusion

that psychometric techniques may be of practical use in a wide range of imagery

screening contexts. Of particular significance to the Air Force is the possi-

bility of using subjectl-'e texture assessments in intelligence scre~.aing of !
aerial photographs. :
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APPENDIX I
CHECKLIST USED TO SURVEY DESCRIPTORS OF TEXTURE
IN 100X VIEWS OF PAP SMEARS

Name: Instructions:
(1) write name and laboratory on pp. 1
Laboratory: & 2;

(2) Place a check mark in only one of
the columns for each word;

(3) Be sure to check every word;

(4) Add and classify at bottom of p. 2
any other descriptive adjectives
that come to mind;

(5) Please work independently.

DR XST PR AN TEIAL 3 I e $iaF

=
5
e

Describes a visible quality which: Does not
suggests makes you suggests describe a
negative suspicious positive visible quality

(REILLAE 240802 St

WL

Bright
Brittle

Calm
Clean
Clumped
Cohesive
Compact
Consistent
Y Creanmy

E: Crumbly

3 Dirty
Doughy

- Dxoopy

A Dull

4 Elastic

g Enmeshed
: Explosive
' Extrudable
Fatty

- Fibrous

d Filmy

- Firm

a5,

ety A AEEEY

3 Floating
~3 Fragile
3

Gluey
Granular

E Gumy
4 Hard
Leathery
Loose
Lumpy f
Lustrous I

—— e —
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Laboratory
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Describes a visible quality which:

suggests
negative

makes you
- aspicious

suggests
positive

Does not
describe a
visible quality

Milky

Oily

Opaque

Pasty

Pearly

Pliable

Puify

Pulpy

Raw

Regular

Ropy

Rubbery

Shruaken

Shiny

Silky

Slimy

Slippery

Socapy

Soft

Spongy

Starchy

Sticky

Sstiff

Thick

Tight

Transparent

Variable

Velvety

Waxy
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APPENDIX II
A THESAURUS OF DESCRIPTORS OF COMPLEX OPTICAL IMAGERY

1. GENERAL DESCRIPTION AND SUGGESTED APPLICATIONS.

Presented below is a word list of potential use in surveying and enhancing the
descriptive vocabulary of workers who screen complex optical imagery. The list
consists of 1707 entries (1058 different words) organized under 177 subheadings
and 130 major headings keyed to Roget's Thesaurus (The Original Roget's
Thesaurus of Engliish Words and Phrases, St. Martins Press, New York, 1965). It
provides a comprehensive list that should be helpful in assembling checklists
for surveys of specialized visual description such as those reported in Sec-
tion IL The researcher can feel confident that in scanning this list he has
been reminded of a very broad range of potential visual description without
having to carry out a systematic survey of a standard dictionary or thesaurus.

The list is presented in two forms: one with the 1058 base words presented in
alphabetical order; the other with the 177 subheadings presented in alpha-
betical order. With the first form, one or two descriptors which may come to
mind in scanning samples of complex imagery can be looked up to dztermine the
subheadings under which they occur in the second form. By examining the word
families listed under those subheadings, the viewer may tben discover de-
scriptors which more sharply capture the sensed visual qualities than the words
that first came to mind. Scrutiny of the word families may also reveal grada-
tions of meaning that suggest a basis for scaling the imagery along qualitative

dimensions; and inter-family comparisons may suggest frameworks for multidimen-
sional scaling.

2. SPECIFIC DESCRIPTION AND METHOD OF PREPARATION,

This specialized thesaurus was prepsred because it became obvious at the start
of the work reported in Section I that a systematic approach to selection of
words for the checklist was required. The problem was to assure that the
checklist was efficient in the sense of including mostly relevant descriptors,
and comprehensive in not leaving many out. Our first effort was an attempt to
assemble a master list of all adjectives of visual description from which one
could abstract most of the potentially relevant descriptors for any particular
problem of visual description that came along. The criteria for incliuding a
word in that master list were that it describe any directly visible quality of
an object or batch of material, e.g., mottled or marbled; or any quality of a
substantive or structural nature which might be inferred from its appearance,
e.g., flexible from its wrinkled or droopy appearance, or brittle from its
fragmented appearance. Beginning with a list of all adjectives we could re-
call that fit the criteria, we continued with a systematic scan of relevant
sections of Roget's Thesaurus for all words we could recognize thkut fit the
criteria. At this stage it became apparent that the task was unmanageable,
first, for the sheer number of words that had to be examined in the obviously
relevant broad categories in Roget's Thesaurus, and second, because there was
no logical basis for identifying all of the less obviously relevant narrow

categories which we kept discovering. At this point we stopped the process to
devise a more manageable approach.
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In our revised approach, we searched in two stages, using two thesauruses. In
the first stage, we scanned March's Thesaurus (March's Thesaurus and Dictionary
of the English Language, Doubleday, New York, 1968), to make a fine-grained
identification of all relevant categories. In the second stage, we returned to
Roget's Thesaurus, this time equipped with a manageable but comprehensive
scheme. March's Thesaurus is suited to a systematic screening for all rele-
vant categories because it is not hietrarchically organized. It is basically

a dictionary, but at frequent intervals in the alphabetic listing it treats a
word as a reference word, organizing under it, as in Roget's Thesaurus, a
family of related words. Because of this non-hierarchical arrangement,

March's Thesaurus permits making a systematic scan. One rar zo through it from
A to Z, looking not at every word, but at least at every reference word. Under
every reference word is a small clearly segregated list of related adjectives,
so chat, at a glance, one can tell whether words in that narrow category fit
the criteria for visual descriptors.

Our systematic scan of March's Thesaurus yielded 146 narrow categories of
visual description (See Table XVII). At this point we listed all the adjec-
tives in March's Thesaurus found under those categories that fitted our cri-
teria. We then combined that list with the partial list we had already assen-
bled by the first procedure. That combined interim list was then subjected to
sone editing. We decided to focus primarily on descriptors of masses of
visible material as opposed to descriptors of particular objects or specific
visval patterns; to exclude, e.g., specific descriptors like square, circular
and octagonal, and to retain general descriptors, e.g., angular, curly, and
bumpy. Some specific descriptors may still appear in the 1list, but generally
we sought adjectives for mass nouns. We also decided to exclude most of the
words for colors, and words for describing dynamic qualities, e.g., churning,
scintillating. When edited, the combined interim list totaled 514 words.

In the next stage, we looked up in Roget's Thesaurus each of the 514 words in
the interim list, and scanned the paragraphs of adjectives in which they
occurred, looking for other adjectives that fit our criteria. The original
look-up word from the interim list (identified by an asterisk) plus any other
words we found in that paragraph were then entered in column 1 of the master
1ist. The initial italicized word in the paragraph in which each entry was
found serves as that entry's subheading, and is listed across from it in
column 2. The number of the heading under which the paragraph appears serves
as the major heading for each entry and is listed across from it in column 3.
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3 TABLE XVII

% LIST OF VISUALLY RELEVANT REFERENCE WORDS

4 FROM MARCH'S THESAURUS

3 ACTION-PASSIVRNESS EXCESS-LACK !
v ACTIVITY~INDOLENCE EXCITABILITY-INEXCITABILITY i
3 ADDITION-SUBTRACTION EXCITATION !

ADMISSION-EXCLUSION FAULTLESSNESS-FAULTINZESS !

B ADMISSION-E¥PULSION FEELING-INSENSIBILITY :
s ADVANCE-RETROGRESSION FORM-FORMLESSNESS ;
= B AGITATION FRIABILITY .
g ANGULARITY FRICTION-LUBRICATION

- £.{M~-ABERRATION GATHERING-SCATTERING

i ANTERIORITY-POSTERITY GRAY~BROWN '
& APERTURE-CLOSURE GREATNESS-LITTLENESS

ARCHITECTURE GROOVE

3 ATTPACTION-REPULSION HARDNESS-SOFTNESS

% BEAUTY-UGLINESS HARSHNESS-MILDNESS

E BETTERMENT--DETEFIORATION HEAVINESS-LIGHTNESS

3 BLUENESS-ORANGE HURRY-LEISURE

g BORDER IMPETUS-REACTION

A BOUNDARY INCLUSION-OMISSION

2 BREADTH-NARROWNES'S INCREASE-DECREASE

X CACOPHONY INCREMENT-REMNANT
3 CIRCLE-WINDING INDENTATION

3 CIRCUITION INFANCY-AGE

s CLEANLINESS-FILTHINESS INJECTION-EJECTION

3 CLEARNESS-OBSCURITY INSTRUMENT

E COHES LON-1.00SENESS INSTRUMENTALITY

k. COLOR~ACHROMATISM INTERSPACE~CONTACT
4 COMPOSITION-RESOLUTION KEEPING-RELINQUISHMENT

3 CONCENTRATION-RADIATION LAMINA-FIBER

3 CONFINEMENT LASTING-TRANSIENTNESS ;
f CONNECTION-INDEPENDENCE LATERALITY-CONTRAPOSITION

2 CONTENTS-RECEIVER LEADING-FOLLOWING

E CONTINUITY~INTERRUPTLON . LENGTH-SHORTNESS

b CONVEXIIY-CONCAVITY LEVELNESS

b COVER-LINING 7 IGHT-DARKNESS

A CRASH-DRUMMING LIQUEFACTION-VOLATILIZATION .
g CROSSING LIQUID-GAS i
ke CURVATION-RECTILINEARITY LUMINARY~SHADE

E: DAMPRESS-DRYNESS MAGNITUDE-SMALLNESS

3 DIAPHANEITY-OPALESCENCE MANIFESTATION-LATENCY
3 DIAPHANEITY-OPAQUENESS MIDDLE 3
H DIMNESS MINERALOGY ‘
DRESS-UNDRESS MIXTURE-~KOMOGENEITY .
il ELASTICITY-INELASTICITY MOVEMENT-REST ;
3 ELEVATION~DEPRESSION MULTIPLICITY-PAUCITY g
3 EMBELLISHMENT-DISFICUREMENT MUTABILITY-STABILITY g
: ENLARGEMENT~DIMINUTION MUTATION-PERMANENCE ;
E: ENTIRETY-DEFICIENCY NEED

= ERECTNESS~FLATNESS NUMBER

:’ 3 47
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NUMBERING SCULPTURE

OBSTRUCTION-HELP SHARPNESS-BLUNTNESS 3

ORGANIZATION-DISORGANIZATION SMOOTHNESS-ROUGHNESS ;

OUTLINE SOLIDITY-RARITY

OUTSIDE~INSIDE STRENGTH-WEAKNESS

PARALLELISM~INCLINATION SUPREMACY-SUBORDINACY

PERIODICITY-IRREGULARITY SUSPENSION-SUP?ORT

PLICATURE SWIFTNESS—-SLOWNESS

PRECEDENCE-SUCCESSION TEXTURE

PREPARATION-NONPREPARATION TOUGHNESS-BRITTLENESS

PROPORTION-DEFORMITY TURBULENCE~CALM

PROVISION-WASTE UNIFORMITY-DIVERSITY

PULPINESS-CILINESS UNIFORMITY-MULTIFORMITY

PULPINESS-ROSIN UNION-DISUNION

PURITY-CRUDENESS USEFULNESS-USELESSNESS

PUSH~PULL VARIATION

RECURRENCE VIBRATION

REDNESS~GREENNESS VARIEGATION

REFUGE-PITFALL VIGOR-INERTIA

REGULARITY-IRREGULARITY VISCIDITY-FOAM

REMOTENESS-NEARNESS VISIBILITY-INVISIBILITY

REVERSAL WATER-AIR |

RIVER-WIND WHITENESS-BLACKNESS ‘

ROUNDNESS WHOLE-PART {

SAMENESS~CONTRAST YELLOWNESS—~PURPLE
i
(]
i
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3. THESAURU3Z WITH BASE WORDS ARRANGED ALPHABETICALLY

ABLAZE
ACUTE
ADAPTABLE
ADHESIVE
ADHESIVE
ADHESIve
ADHESIVE
ADJUSTABLE

AERATED
AERIF 1cD
AFLAME
AGLOW
AIR=-PRUOF
ALR-TIGHT
AIRLESS
AIRY

AIRY

AIRY

AIRY
ALBINO
ALIGNED
ALLOYED
ALLUVIAL
ALTERABLE
AMORPHOUS
AMORPHOUS
AMORPHOUS
ANHYDROUS
ARCHED
ARCHED
ARERATED
ARID
ARMOKED
ARMORED
ARROWY
ASHEN
ASHEN
ASHEN~HUED
ASHY

ASHY
ASKEW
ASPHALTIC
ASSORTED
AWRY
BAGGY
BAGOY
BAKED
BAKED
BALD

ADULTERATED

* & % %

* %

*

LUMINOUS 411
SHARP 2%6
FLEXIBLE 327
COHESIVE 48
HETENTIVE 778
TOUGH 3729
VISCID 354
CONFORMAHLE B3
MIXED 43
BLUBBLY 365
RARE 32%
LUMINOUS 417
LUMINOUS 4117
SEALFD=-0FF 264
SEALFU=0OFF 264
TRANGUIL 266
GASEQUS 336
INSURSTANTIA 4
LIGHT 323
wINDY 352
COLORLESS 426
UNIFORM 16
MIXED 43
TERRITORIAL 344
UNSTABLE 152
DISTORTED 246
Frulinatb 335
NON=UNIFOrM 17
DRY 342
AKCUATE 253
CONCAVE 255
RARE 325
orY 342
HARD 326
INVULNERABLE660
SHARP 256
COLOKLESS 426
GRAY 429
CULOKLESS 426
COLORLESS 426
GRAY 429
DISTURTED 246
RES INQUS 357
UNIFORM 16
ORDERLESS 61
RECEPIENT 194
SPACIOUS 183
LRY 342
HEATFUL 381
HAIRLESS 229

BALLED
BALLED-UP
BALLOONING
BANDED
BARSED
BARE

BARE

RARE

HAKE

HAKE
HARKED
RAKKED
BASTED
BATED
BEADLIKE
BEALY
BEAMING
BECLOUDED
BEDDLED
BEDRAGGLED
BEECHY
BEEFY
BEFOGGED
BEGR IMED
sBELLIED
BELLY ING
BENUABLE
B1CUOLOR
SILLOWING
BILLUWY
H#ITUMINOUS
BLACK
BLACK

BLADDER=-LIKE

BLANK
BLANK
BLANK
BLANK
BLEACHED
BLEACHED
BLEARY
BLEMISHED
BLEMISHED
BLEMISHED
BLENDED
BLINUING
SLISTERED
dlLISTERY
BLOATED
BLOATED

& % X X

ROTUND 252
CROSSED 222
CONVEX 253
MOTTLED 437
SHARP 256
ORY 342
PLAIN 573
SIMPLE 44
UNCOVERED 229
wEAKENED 163
CRUSSED ec2
MOTTLED 437
UNCTUOUS 357
UNSHARPENED 257
ROTUND 252
ROTUND 252
LUMINQUS 417
UNLIT 418
LAYERED 207
DIRTY 649
ARBOREAL 366
FLESHY 195
UNLIT 418
DIRTY 649
CELLULAR 194
CONVEX 253
SOFT 327
VARIEGATED 437
CONVEX 253
CONVEX 253
RES INOUS 357
DIRTY 649
SOFT=-HUED 425
EXPANDED 197
CLEAN 648
COLORLESS 426
INSUBSTANTIA &
OPAQUE 423
COLOURLESS 426
DRY 342
DIM 419
DEFORMED 246
INCOMPLETE 55
MOTTLED 437
M1IXED 43
LUMINOUS 417
ROUGH 259
CONVEX 253
CONVEX 253
NEFCRMED 246
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BLOATED EXPANDED 197  BULBOUS EXPANDED 197 A
BLUFF UNSHARPENED 257  BUMPY # DISCONTINUOU 72 ;
BLUNT UNSHARPENED 257  BUMPY # NON=-UNIFORM 17 i
BLUNT=NOSED  UNSHARPENED 257  BUMPY % ROUGH 259 :
BLUNTED UNSHARPENED 257  BUOYANT LIGHT 323 ;
BLURRED # AMORPHOUS 244  BURNED DRY 342 )
BLURKED # DIM 419  BURNED HEATED 381 !
BLURRY SHADOWY 419 BURNISHED UND IMMED 417 i
BLUSHING LUMINOUS 417  BUSHY ARBOREAL 366 i
BOB-TAILED INCOMPLETE 55  BUSHY DENSE 324 :
80GGY MARSHY 347  BUSHY VEGETAL 366 :
BOMB-PROOF INVULNERABLE660  BUTTERY FATTY 357 %
BOMS=-PROOF UNYIELDING 162  CAKED DIRTY 649 i
BONY HARD 326  CALLOUS HARD 326 "
BORED PERFORATED 263  CALLOUSED HARD 326 §
BOWED ARCUATE 253  CAMBERED ARCUATE 253 j
BRAMBLY SHARP 256  CAMERATED CELLULAR 194 :
BRANCHING SPACIOUS 183  CANALLED FURROWED 262 :
BRANCHING UNASSEMBLED 7%  CANESCENT GRAY 429 :
BRANDED HEATED 381  CARIOUS UNCLEAN 649 i
BRANNY POWDERY 332 CARTILAGINOU HARD 326 -
BREAKABLE BRITTLE 330 CAST=IRON HARD 326
BRIERY # SHARP 256  CAVERNOUS CONCAVE 255
BRIGHT # CLEAN 648  CELLULAR # CELLULAR 194
BRIGHT COLORED 425 CELLULAR # CONCAVE 255
BRIGHT # FLORID 425  CEMENTED FIRM~SET 45
BRIGHT # LUMINESCENT 420  CHALKY TERRITORIAL 344
BRIGHT # LUMINOUS 417 CHAMELEON IRIDESCENT 437
BRIGHT # UNDIMMED 417 CHANGEABLE TRANSIENT 114
BRILLIANT COLORED 425  CHANGEFUL TRANSIENT 114
BRILLIANT FLORID 425  CHANNELED FURROWED 262
BRILLIANT LUMINOUS 417  CHARRED HEATED 381
BRINDED MOTTLED 437  CHECKERED PIED 437
BRINDLED # MOTTLED 437  CHILLY CoLD 380
BRISTLING SHARP 256  CHUNKY FLESHY 195
BRISTLY # HAIRY 259  CLAMMY COHESIVE 48
BRISTLY # SHARP 256  CLAMMY # VISCID 354
BRITTLE # BRITTLE 330 CLARIFIED UNM1XED 44
BRITTLE FLIMSY 163  CLAYEY TERRITORIAL 344
BRITTLE INSUBSTANTIA 4  CLEAN PLAIN 573
8RITTLE POWDERY 332 CLEAN # UNMIXED 44
BROKEN DISCONTINUOU 72  CLEANED CLEAN 648
BROKEN # ROUGH 259  CLEAR # ORDERLY 60
BROKEN WEAKENED 163  CLEAR # PERSPICUOUS 567
BROWN # DRY 342 CLEAR # TRANSPARENT 422
BROWNED UMCOOKED 670  CLEAR # UNDIMMED 417
BUBBL ING BUBBLY 355  CLEAR # UNMIXED 44
BUBBLY AIRY 340  CLEAK # WELL-SEEN 443
BUCKLED # CONVOLUTED 251  CLEFT SPACED 201
BUCKLED DISTORTED 246  CLINGING # COHESIVE 48
50
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CLINGING RETENTIVE 778  COLORLESS  # COLORLESS 426
CLINGING # TOUGH 329  COLURLESS # DIM 419
CLOSE COHESIVE 48 COLORLESS  # puLL 840
CLOSE DENSE 324  COLURLESS INSUBSTANTIA &
CLUSE FIRM=SET 45  CULORLESS  # WEAK 163
CLOSE-FITTIN ADJUSTED 24  COLUMNAR ROTUND 252
CLOSE-PACKED DENSE 324  COMBLIKE SHARP 256
CLOSE~SET FIRM=SET 4S5  COMPACT COHESIVE 48
CLOSE-TEXTUR DENSE 324  COMPACT DENSE 324
A CLOSE-WOVEN  TEXTURAL 331 COMPARTMENTA CELLULAR 194
4 CLOSE-WOVEN  TOUGH 329  COMPLICATED  COMPLEX 6l
4 CLOSED CONTRACTEL 198  CUMPOSITE MIXED 43
3 CLOTTED # DENSE 324  COMPRESSED CONTRACTED 198
3 CLOTTED # DIRTY 649  COMPRESSIBLE CONTRACTED 198
4 CLOTTED # SEMILIQUID 354 COUMPRESSIBLE RARE 325
X CLOUDED OPAQUE 423  COMPRESSIBLE SOFT 327
3 CLOUDLESS UNDIMMED 417 CUMPRESSIVE  CONTRACTED 198
b CLOUDY # CLOUNY 355  CONCRETE COHESIVE 48
" CLOuDY # DIM 419  CUNCRETE DENSE 324
3 CLOUDY # nUMID 341  CONCREIE HARD 326
: CLOUDY # [MPERSPICUOUS68  CONCRETE MATERIAL 319
1 CLOUDY # MOTTLED 437  CONDENSED CONTRACTED 198
,: CLOUDY # OPAQUE 423  CONDENSED DENSE 324
¢ CLOUDY # SEMITRANSPAR4Z24  CUNFORMABLE  REGULAR &1
5 CLOuUDY # UNLIT 418  CONFORMING CONFCRMABLE 83
5 CLOVEN SPACEV 201  CONSISTENT UNIFORM 16
. COAGULATE CUHES1VE 48  CONSPICUOUS  WELL=-SEEN 443
‘ COARSE # ROUGH 259  CONTORTED CONVOLUTED 251
i COARSE # TEXTUKAL 331 CONTRACTIBLE CONTRACTED 198
3 COARSE # UNCLEAN 549  CONTRACTILE  CONTRACTED 198
; COARSE=GRAIN ROUGH 259  CONVEX CELLULAR 194
A COARSE=-GRAIN TEXTURAL 331  CONVEX EXPANDED 197
4 COATED OPAQUE 423  CONVOLUTED FIRROUS 208
: COBWEBRY DIRTY 649  COOL coLD 380
- COGGED TOOTHED 256  COOL GRAY 429
A COHESIVE # CUHESIVE 48  CUPSY ARBORE AL 366
: COHESIVE # FIRM=SET 45  CORIACEOUS TOUGH 329
: COHESIVE RETENTIVE 778  CORNEOUS HARD 326
4 COHESIVE TOUGH 329  CORRUGATED # ROUGH 259
g COHESIVE VISCID 354  CORRUGATED # UNDULATORY 251
: COILED COMPLEX 61  COTTONY F 1BROUS 208
COLLIED DIRTY 649  CRACKED # BLEMISHED 845

COLLOIDAL SEMILIQUID 354  CRACKED # DILAPIDATED 655 .

COLORED # COLORED 425  CRACKED IMPERFECT 647 ;

COLORED LUMINOUS 417  CRACKED # SPACED 201 H

COLORFUL # COLORED 425  CRAGGY DIFFICULT 700 :

COLORFUL # FLORID 425  CRAGGY # ROUGH 259 1

COLORFUL # LUMINESCENT 420  CRAGGY # SHARP 256 ;

COLORFUL # LUMINOUS 417  CKEAMY # FATTY 357 !

COLOKFUL # VARIEGATED 437  CREAMY # SEMILIQUID 354 2

4
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CREAMY #
CREASED
CREASY
CRENATE
CRIMPED
CRINKLED
CRINKLY

CRISP
CRISS-CROSS
CROSS=-GRAINE
CROSSEDN
CRUMBLED
CRUMBL ING
CRUMBL ING
CRUMBLY
CRUMBLY
CRUMPLED
CRUMPLED
CRUSHED
CRYSTAL
CRYSTALLINE #
CRYSTALLINE #
CRYSTALLINE #
CRYSTALLINE #
CRYSTALLIZED
CURDLED

CURLY #
CURLY #
CUSHIONY
CUSPED

DAINTY

DAINTY
DAMAGED

OAMP
DAMP~PROOF
OAMP~PROOF
DANGL ING
DANGL ING

DANK

DAPPLED
DAPPLED

DARK ®
DARK
DARK #
DARK

DARKISH

DAZZL InNG
DECAYED
DECAYING
DECKED

%
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SOf T-HUED 425
FOLDED 261
FOLDED 261
NOTCHED 260
UNDULATORY 253
ANGUL AK 241
UNDULATORY 24]
BRITTLE 330
CrOSSED 222
ROUGH 259
TEXTURAL 331
PUWDEKY 332
POWDERY 332
WEAKENED 163
BRITTLE 330
POWDERY 332
CONVOLUTED 251
FOLDED 261
FOLDED 261
TRANSPARENT 422

DENSE 324
HAKD 326
SYMMETRICAL 24%
TRANSPARENT 422

DENSF 324
SEMILIQUID 354
HAIRY 259
UNDULATORY 251
SOFT 327
SHARP 256
LITTLE 196
SMALL. 33
BLEMISHED 845
HUMID 341
DRY 342

UNYIELDING 162
NON=ADHESIVE 49

PENDENT 217
HUMID 341
MIXED 43
PIED 437
DARK 418
IMPERSPICUOUS68
INVISIBLE 444
SOFT~HUED 425
DIM 419
LUMINOUS 417
ANTIQUATED 127
WEAKENED 163
LAYERED 207

52

DECOLORED
DECOMPOSED
DEEP
DEEP-COLORED
DEEP~COLORED
DEFECTIVE
DEFICIENT
DEFICIENT
DEFICIENT
DEFINITE

%

, DEFINITE #

DEFLATED
DEFLATED
DEHYORATED
DELICATE
OELICATE
DELICATE
DELICATE
DENSE #*
DENSE #
DENSE #
DENTATE #
DEPRESSED
DESICCATED
DETECTABLE
DETERIORATED
DETERIURATED
DETERIORATED
DEwyY #
DEwY #*
DIaPHANOUS
DILARIDATED
DIM

DiM

DIMMED
JINOY

OINGY

DINGY

DINGY

DINGY
DIRT=-FREE
DIRTY

DIRTY

DIRTY

DIRTY #
DIRTY

QIRTY #
DIRTY
DISCOLURED
DISINFECTED

* % % X %

COLORLESS 426
NON=ADHESIVE 49
FLORID 425
COLORED 425
FLORID 425
DEFORMED 246
INCOMPLETE 55
INSUFFICIENT636
UNEQUIPPED 670
PERSPICUOUS 567
WELL-SEEN 443
CONTRACTED 198
WEAKENED 163
DRY 342
BRITTLE 330
FLIMSY 163
SOF T-HUED 425
TEXTURAL 331
DENSE 324
FIRM=-SET 45
UNYIELDING 162
NOTCHED 260
CONCAVE 255
DRY 342
VISIBLE 443
BLEMISHED 845
CONTRACTED 198
INCOMPLETF 55
CLEAN 648
HUMID 341
UNDIMMED 417
BRITTLE 330
COLORLESS 426
0PAQUE 423
UNLIT 418
COLORLESS 426
DARK 418
NIM 419
DIRTY 649
SOFT-HUED 425
CLEAN 648
BLEMISHED 845
BUBBLY 355
OIM 419
DIRTY 649
MARSHY 347
OPAQUE 423
POWDERY 332
COLORLESS 426
CLEAN 648
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DISSOLUBLE
DISTENDED
DISTINCT
DISTORTEYD
DISTOKTED
DISTORTEN
DOG=EARED
DOG-EARED
DOG=-EARED
DOUGHY
HOUGHY
DOWNY
DOWNY
DUWNY
DOWNY
DOWNY
ORAB

DRARB

DRAB

DRAB
ODRAINED
DRAwWN
OREGGY
OREGGY
DRENCHED
DRIBRLING
DRIBHL ING
ORILLED
ORILLED
DRIPPING
ORIPPING
DRIZZLING
DRIZZLY
DROOPING
DROOP ING
OROPP ING
DROUGHTY
DROWNELD
DRUMLY
DRY

DRY

ORY

ORrRYy

DRY
DUCTILE
puLL

QuLL

DULL

DULL

DuULL

-

R EEE

* % % %

& & ok %

LIQUIFIED
EXPANDED
WELL=SEEN
UNEQUAL
UNSTIOLHTLY
WwEAKFNED
DILAPIDATED
FULDED
USED
LI1GHT
SOFT
LUWNY
FIBROUS
HAIRY
SMOOTH
SOFY
DILAPIDATED
vuLL )
SOFT-HUED
UNIFORM
DRY
CONTRACTED
DIRTY
MARSHY
FuLL
HUMID
SMALL
PERFURATED
UNIFORM
FLOWING
HUMID
HUMID
HUMID
PENDENT
wEAK
FLOWING
DRY
DRENCHED
OPAQUE
DrY

HOT

337
197
443

29
842
163
655
261
673
323
327
259
208
259
258
327
655
240
425

16
342
198
649
a7

S4
341

33
263

16
350
34l
341
341
217
163
3%0
342
341
423
342
379

NON=ADHESIVE 49
UNPRODUCTIVEL172

wE AK
FLEXIHLE
COLORLESS
DIM

GRAY
SOFT=-HUED
UNSHARPENED

163
327
426
419
429
425
257

53

DUN #
DUNGY

DUSKY
DUST-COVERED
DUSTY

DUSTY

DUsSTY

DUSTY

pUSTY

DYED

EDDYING
EDGEV
EVGELESS
EEL-LIKE
EFFERVESCENT
EFFERVESCENT
EFFULGENT
EGGSHELL
ELASTIC
ELASTIC
ELEMENTAL
ELONGATED
EMBOSSED
EMBRYONIC
EMPTY
EMULSIVE #
FNAMELED
ENAMELED
ENTANGLED #*
EQUILATERAL
EQUILATERAL
ESTENSILE
ETHEREAL
EVAPORABLE
EVAPORATED
EVEN

EVEN #
EVEN
EVERGREEN
EVERGREEN
EXPANDED
EXPANDING
EXTENDED
EXTENSIVE
EYE-CATCHING
FADED &
FADED

FADED

FADED s
FADING

% % % %

%

NIM
UNCLEAN
DIM
POWDERY
DIRTY
DRY
MOTTLED
POwWDERY
SOFT-HUED
COLORED
FLOWING
SHARP
UNSHARPENED
SNAKY
gUBBLY
WATERY
LUMINOUS
BRITTLE
RARE
SOFT
SIMPLE
LONG

SA' IENT
EX 100US

INSUBSTANTIA

SEMILIQUID
ORNAMENTED
SMOOTH
COMPLEX
EQUAL
UNIFORM
FLEXIBLE
GASEOQUS
VAPORIFIC
DRY

FLAT
SMOOTH
STRAIGHT
UNYIELDING
VEGETAL
CONVEX
EXPANDED
LONG

LONG
WELL=-SEEN
COLORLESS
DIM

DRY

SOF T=HUED
COLORLESS

419
649
419
332
649
342
437
332
425
425
350
256
257
251
355
339
417
330
325
327
44
203
254
196
4
3t4
844
258
61
28
16
327
336
338
342
216
258
249
162
366
253
197
203
203
443
426
419
342
425
426
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FAD1NG
FAINT
FAINT #
FAIR ®
FANGED

FAST

FAST

FAT

FAT

FEATHERY ®
FEATHERY
FEATHERY #
FEATURELESS
FECAL

FENNY

FENNY
FERRO-CONCRE
FESTERING -
FETID
FIBROUS
FIERY
FILAMENTOUS
FILHY

FILMY

FILMY

FILMY

FILTHY

FINE

FINE

FINE

FINE
FINE=-GRAINED
FINE=SPUN
FINE-SPUN
FINE=-WOVEN
FIRE~PROOF
FIRE=-PROOF
FIRM

FIRM

FIRM

FIRM

FIRM

FIRM
FIRM=PACKED
FIRM=PACKED
FIRM=SET
FIXED

FIZzZY

FLABBY #
FLABBY

* & & ¥

* % % %

® & % &

&

TRANSIENT 114
DIM 419
INCONSIDERAB 33
UNDIMMED 417

TOOTHED 256
FIRM=-SET 45
TIED 45
FATTY 357
FLESHY 195
DOWNY 259
HAIRY 259
LIGHT 323
INSUBSTANTIA 4
UNCLEAN 649
HUMID 341
MARSHY 347
HARD 326
UNCLEAN 649
UNCLEAN 649
TOUGH 329
LUMINOUS 417
FIBROUS 208
DIM 419
LAYERED 207
OPAQUE 423
TEXTURAL 331
DIRTY 649
DRY 342
RARE 325

TEXTURAL 331
TRANSPARENT 422
TEXTURAL 331
F IBROUS 208
TEXTURAL 331
TEXTURAL 331

INVULNERABLE660
UNYIELDING 162
DENSE 324
FIRM=SET 45
FIXED 153
HARD 326
RETENTIVE 778
RIGID 326
DENSE 324
RIGID 326
RIGID 326
FIRM=SET 45
BUBBLY 355
PULPY 356
SOFT 327

FLABBY
FLACCID
FLACCID
LAGELLIFORM
FLAKY
FLAKY
FLAMING
FLAPPING
FLARING
FLARING
FLASHING
FLASHY
FLAT

FLAT

FLAT

FLAT
FLATTENED
FLAUNTING
FLAWED
FLAWLESS
FLEECY
FLEECY
FLEECY
FLEECY
FLESHY
FLESHY
FLESHY
FLESHY
FLESHY
FLEXIBLE
FLEXIBLE
FLIMSY
FLIMSY
FLINTY
FLOCCULENT
FLOCCULENT
FLOOD=-LIT
FLOPPING
FLOPPY
FLOPPY
FLOPPY
FLORAL
FLORID
FLORID
FLOURY
FLOWERY
FLOWING
FLOWING
FLUENT
FLUFFY

54

* %

% %

WEAK 163
SOFT 327
WEAK 163
FIBROUS 208
BRITTLE 330
LAYERED 207

LUMINOUS 417
NON=-ADHESIVE 49
FLORID 425
LUMINOUS 417
LUMINOUS 417

FLORID 425
SMOOTH 258
SOFT~-HUED 425
UNIFORM 16

UNSHARPENED 257
UNSHARPENED 257

FLORID 425
BLEMISHED 845
PERFECT 646
FIBROUS 208
HAIRY 259
SMOOTH 258
SOFT 327
CONVEX 253
EXPANDED 197
FATTY 357
FLESHY 195
PULPY 356

CONFORMABLE 83
FLEXIBLE 327

BRITTLE 330
RARE 325
HARD 326
POWDERY 332
SOFT 327

LUMINOUS 417
NON=-ADHESIVE 49
NON=ADHESIVE 49

SOFT 327
WEAK 163
VEGETAL 366
FLORID 425
VARIEGATED 437
POWDERY 332
VEGETAL 366
FLUIDAL 335
UNSTABLE 152
FLUIDAL 335
HAIRY 259
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FLUID
FLUID
FLUID
FLUID
FLUIDAL
FLUORESCENT
FLUSH
FLUSH
FLUSH
FLUTED
FOAMY
FUOAMY
FOGGY
FOGGY
FOLOED
FOLDED
FOLIATE
FOLIATED
FORESTAL
FORESTED
FORKED
FORKED
FORMLESS
FOSSILIZED
FouL
FRAGILE
FRAGILE
FRAGILE
FRAIL
FRAIL
FRAIL
FRAIL
FRANGIBLE
FRANGIBLE
FRAYED
FRECKLED
FRECKLED
FRESH
FRESH
FRIABLE
FRIABLE
FRIZZY
FR1Z2ZY
FROST-BO0UND
FROSTED
FROSTED
FROSTY
FROTHY
FROTHY
FROZEN

*

*

i

*x %

AMORPHOUS 244
FLOWINS 350
NON=AF HESIVE 49
UNSTABLE 152
SOFT 327
LUMINESCENT 420
FLAT 216
SMOOTH 258
UNIFORM 16
FURROWED 262
BUBBLY 355
LIGHT 323
DIM 419
OPAQUE 423
CONVOLUTED 251
FURROWED 262
LAYERED 207
LAYERED 207
AKBORE AL 366
ARBUREAL 366
ANGUL AR 241
CROSSED 222
AMOKPHOUS 244
HARD 326
UNCLEAN 649
BRITTLE 330
FLIMSY 163
INSURSTANTIA 4
BRITTLE 330
EPHERMERAL 114
FLIMSY 163
UNSAFE 661
HRITTLE 330
FLIMSY 163
DILAPIDATED 655
BLEMISHED 845
MOTTLED 437
CLEAN 648
COLD 380
BRITTLE 330
POWDERY 332
HAIKY 259
UNDULATORY 251
CoOLD 380
GRAY 429
0P AQUE 423
coLD 380
BUBBLY 355
LIGHT 323
COHESIVE 48

FROZEN

FULL=COLORED

FURCATE
FURCATE
FURRY
FUSED
FUSED
FUSTY
FUZlY
FUZZY
GASEUUS
GASEOUS
GASEOQUS
GASEOQUS
GASSY
GASSY
GATHERED
GAUDY
GAUZY

GELATINOUS

GIMCRACK
GIMCRACK
GIVING
GIVING
GLARING
GLASSY
GLASSY
GLASSY
GLASSY
GLASSY
GLASSY
GLASSY
GLAZED
GLEAMING
GLINTING

GLIVVERING

GLITTERY
GLOBULAR
GLOSSLESS
GLOSSY
GLOWING
GL.OWING
GLOWING
GLUED
GLUEY
GLUEY
GLUEY
GNARLED
GNARLED
GNARLED
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DENSE. 324
FLORID 425
ANGULAR 247
CROSSED 222
HAIRY 259
HEATED 381
MIXED 43
DIRTY 649
AMORPHOUS 244
SHADOWY 419
GASEOQUS 336
INSUBSTANTIA 4
LIGHT 323
RARE 325
GASEOUS 336
VAPORIFIC 338
TIED 45
FLORID 425
INSUBSTANTIA 4
SEMILIQUIN 354
BRITTLE 330
FLIMSY 163
SOFT 327
WEAK 163
WELL~-SEEN 443
BRITTLE 330
COLORLESS 426
NDIM 419
HARD 326
SMOOTH 258
TRANSPARENT 422
UNDIMMED 417
SMOOTH 258
UNDIMMED 417
LUMINOUS 417
ORNAMENTED 844
LUMINOUS 417
ROTUND 252
COLORLESS 426
LUMINOUS 417
COLORED 425
FLORID 425
LUMINOUS 417
FIRM=SET 45
COHESIVE 48
RETENTIVE 778
VISCID 354
AMORPHOUS 244
DENSE 324
DISTORTED 246
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GNARLED # ROUGH 259 HAZY # CLOUDY 355
GORY FLUIDAL 335 HAZY ¥ DIM 419
GOSSAMER INSUHBSTANTIA 4 HAZY # ILL-SEEN 444
GOSSAMERY TEXTURAL 331 HAZY # OPAQUE 423
GRAINED TEXTURAL 331 HEAVY DENSE 324
GRANITIC HARD 326 HOARY GRAY 429
GRANUL.AR # POWDERY 332 HODDEN TEXTURAL 331
3 GRANULAR # TEXTUKRAL 331 HOLEY DILAPIDATED 655
3 GRANULATED POWDERY 332 HOLEY PERFORATED 263
; GRASSY # SOFT 327 HOLLOW INSUBSTANTIA 4
i GRASSY # VEGETAL 366 HOLLUW RARE 325
A GRATED PUWDERY 332 HOMESPUN SIMPLE 44
3 GRAVELLY HARD 326 HOMESPUN TEXTURAL 331
. GRAVELLY POWDERY 332 HOMUGENEOULS SIMPLE 44
4 GRAY # COLORLESS 426 HONEYCOMBED CONCAVE 255
é GRAY # DIM 419 HONEYCOMBED PERFORATED 263
o GRAY # UNIFORM 16 HORIZONTAL FLAT 216
: GREASED SMOOTH 258 HORNED TOOTHED 256
GREASED UNCTUQUS 357 HORNY HARD 326
,‘ GREASY # DIRTY 649 HUELESS COLORLESS 426
3 GREASY # SMOOTH 258 HULKY UNWIELDY 195
P GREASY # YNCTUOUS 357 HYAL INE TRANSPARENT 422
) GREEN # VEGETAL 366 HYDRUUS WATERY 339
E GRIMY DIM 419 ICE-CAPPED coLD 380
| GRIMY DIRTY 649 I1CY cowd 380
E GRISTLY HARD 326 IMMACULATE CLEAN 648
; GRISTLY TOUGH 329 IMMISCIBLE NON=ADHESIVE 49
4 GRITTY HARD 326 IMMOBILE STILL 266
k. GRITTY POWDERY 332 IMMOVASBLE FIRM=SET 45
; GRITTY TEXTURAL 331 IMMOVABLE STILL 266
3 GRIZZLED # GRAY 429 IMPENETRABLE CLOSED 264
El GRIZZLED # PIED 437 IMPERMEABL.E CLOSED 264
% GRIZZLY # GORAY 429 IMPERMEABLE DENSE 324
é GROUND # POWDERY 332 IMPERMEABLE SCREENED 421
= GROVY ARBOREAL 366 IMPERMEABLE UNYIELDING 162
s GUMMOUS RESINOUS 357 IMPERVIOQUS # CLOSED 264
f GUMMY # COHESIVE 48 IMPERVIOUS # DENSE 324
3 GUMMY RETENTIVE 778 IMPERVIOUS * OPAQUE 423
¢ GUMMY # TOUGH 329 IMPERVIOUS # SCREENED 421
g GUMMY # VISCID 354 IMPOROUS CLOSED 264
HAIRY # FIBROUS 208 IMPOROUS DENSE 324
A@ HAIRY # HAIRY 259 IMPRESSIBLE SOFT 327
E HAIRY SHARP 256 INCANDESCENT® LUMINESCENT 420
* HAND~-WOVEN CROSSED 222 INCANDESCENT LUMINOUS 417
i HANGING PENDENT 217 INCOMPRESSIB DENSE 324
\ HARD # HARD 326 INCUMPRESSIB RIGID 326
: HARD # IMPERSPICUOUSAS INDENTED CONVOLUTED 251
% HARD=-GRAINED ARBOREAL 366 INDENTED UNDULATORY 251
o HARD=-GRAINED VEGETAL 366 INDISSOLUBLE RETENTIVE 778
s HARDENED HARD 326 INDISTINCT # DIM 419
: 56
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INDISTINCT # ILL-SEEN ~ 444  KNOTTEUL 11ED 45
INDISTINCT SHADOWY 419  KNOTTY # DENSE 324
INELASTIC DENSE 324 LACK-LUSTER # COLORLESS 426
INELASTIC ¢ RIGID © 326  LACK-LUSTER # DIM 419
INELASTIC  # TOUGH 329 LACUUEKED SMOOTH 258
INELASTIC UNYIELDING 162  LACTEAL SEMILIQUID 354
INEXTENSIBLE RIGID 326 LACTESCENT SEMILIQUID 354
INEXTRICABLE FIKM=SET 45  LAMBENT LUMINOUS 417
INEXTRICABLE TIED 45  LAMELLAR LAYERED 207
INFLEXIBLE RIGIN 326  LAMINATED LAYERED 207
INFLEXIELE STRAIGHT 249 LANATE SMOOTH 258
INFRANGIHLE  UNYIELDING 162  LANCE-SHAPED TAPERING 256
INSOLUSLE  # INDISSOLUBLE324  LARULY FATTY 357
INSUBSTANTIA BrITTLE 330  LASHED TIED 45
INSUBSTANTIA  RARE 325  LASHLIKE F IBROUS 208
INSUBSTANTIA WEAK 163  LATHERY BUBBLY 355
INTERCONNECT CORKELATIVE 12 LATIICED CROSSED 222
INTERLACED CKOSSEL 222  LATTICED SPACED 201
INTEKLOCKING CORRELATIVE 12  LAX NON=-ADHESIVE 49
INTERVOLVED  TIED 45  LEADEN # COLORLESS 426
INTERWOVEN CROSSED 222  LEADEN # DIM 419
INTRACTABLE  RIGID 326 LEADEN # GRAY 4e9
INTRICATF COMPLEX 61  LEAUEN # WEIGHTY 322
INVARIABLE UN1FCRM 16 LEARY POROUS 263
IRIDESCENT # IRIDESCENT 437  LEATHERY # TOUGH 329
IKIDESCENT MIXED 43  LEVEL FLAT 216
IRON HARD 326  LEVEL SMOOTH 258
JAGGED # ANGUL AR 247  LEVEL UNIFORM 16
JAGGED # NOTCHED 260  LIGHT BUBBLY 367
JAGGED # WOUGH 259  L1GHT # LIGHT 3. s
JAGGY NOTCHED 260  LIGHT LUMINOUS AN
JAGGY SHARP 256  LIGHT # RARE 325
JAMMED FIRM=SET 45  LIGHT SHALL Ow 212
JAMMY VISCID 354 LIGHT # SOFT 327
JASPEKED MOTTLED 437  LIOGHT # SOFT-HUED  42%
JELLIED SEMILIQUID 354  LIGHT WEAF. 163
JUICELESS URY 342  LIGHT-COLORE COLORLESS 426
Julcy HUMID 3461  LIGHT-WEIGHT LIGHT 323
Julcy SEMILIGUID 3%4  LIGHTWEIGHT  INSUBSTANTIA 4 ;
Julcy SOFT 327  LIGHTAEIGHT  WEAK 163 ;
} JUMBLED MIXED 43 LImP # SOFT 327 i
i JUNGLY AKBORE AL 366 LIMP WE AK 163 i
a KALEIDUSCOPT MIXED 43  LIMPID PERSPICUOUS 567 ,
! KEEN SHARP 256  LIMPID # TRANSPARENT 422 f
! KINKY UNDULATORY 251  LINED FURROWED 262
| KNOBRY ROUGH 259  LINED MOTTLED 437 3
; KNGTTED COMPL £ X 61  LINSEY=-WOOLS#* MIXED 43 :
: KNOTTED # CROSSED 2722  LINSEY-WOOLS* TEXTURAL 331 3
KNOTTED # DENSE 324 L1QUEFIABLE LIQUIFIED 337 3
KNOTTED # ROUGH 259  LIGUEFIED FLUIDAL 335 ]
|
3
&

’
4
iy
1
4
1
k.




Rt

R e R R o e e e R e L A A

LIQUID
LIQUID
LIQUID
LIQUID
LITHE
LOAMY
LOOMED
LOOSE
LOOSE
LOOSE
LOOSE
LOOSE=-KNIT
LUBRICATED
LUBRICATED
LUCID
LUCID
LUMINESCENT
LUMINOUS
LUMINOUS
LUMPISH
LUMPY
LUMPY
LUMPY
LUMPY

LUSH
LUSTERLESS
LUSTROUS
LUXURIENT
MAGGOTY
MALLEABLE
MALLEASLE
MALLEABLFE
MANGY
MANIFOLD
MANIFOLD
MARBLED
MARKED
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MASSED
MASSIVE
MASSIVE
MASSIVE
MASSY
MASSY
MASSY

*

%

% %

& &

o % ¥

T % X% X X

AMORPHCUS 244
FLUIDAL 335
NON=-ADHESIVE 49
TRANSPARENT 422
FLEXIBLE 327
TERRITORIAL 344

CROSSED 222
NON-ADHESIVE 49
PENDENT 217
UNSTABLE 152
WEAK 163
NON=-ADHESIVE 49
SMOOTH 258

UNCTUOUS 357
PERSPICUOUS 567
UNDIMMED 417
LUMINESCENT 420
LUMINESCENT 420
WELL=-SEEN 443

FLESHY 195
DENSE 324
FLESHY 19%
ROUGH 259
SEMILIQUID 354
VEGETAL 366

COLORLESS 426
LUMINOUS 417
DENSE 324
UNCLF AN 649
CONFORMABLE 83
FLEXIBLE 327
UNSTABLE 152
HAIKLESS 229
MULT IFORM 82
VARIEGATED 437

MOTTLED 437
BLEMISHED 845
DIRTY 649
HUMID 341
MARSHY 347
PULPY 356
SEMILIQUID 354
SOFT 327
DENSE 324
DENSE 324
DENSE 324
WEIGHTY 322
DENSE 324
MATERIAL 319
WEIGHTY 322

MAT

MATTED
MATIED
MATTED
MATTED

MAT FERY
MAZY

MLZY
MEANDEK ING
MEANDERING
MEATY
MELLOW
MELTING
MELTING
MELTING
MEMBRANOUS
MERCURIAL
MESHED
MESHED
MILDEWED
MILOEWED
MILDEWED
MILKY
MILKY
MILKY
MILLED
MIRY
MISTED
MISTED
MISTY
MISTY
MISTY
MISTY
MISTY
M1STY
MISTY
MOIRE
MOIST
MOIST
MOLDABLE
MOLOING
MOLE
MOLTEN
MONOLITHIC
MONOLITHIC
MOORISH
MUORY
MOSAIC
MOSAIC
MOSS=GROWN

58
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SOFT-HUED 425

CROSSED 222
DENSE 324
DIRTY 649
HAIRY 259
FLUIDAL 335
COMPLEX 61
LABYRINTHINEZS1
FLOWING 350
LABYRINTHINEZ2S1
FLESHY 195
SOFT 327
FLUIDAL 335
SOFT 327
UNSTABLE 152
LAYERED 207
UNSTABLE 152
CROSSED 222
SPACED 201

ANTIQUATED 127
DILAPIDATED 655
DIM 419
FATTY 357
SEMILIQUID 1354
SEMITRANSPAR424

POWDERY 332
MARSHY 347
OPAQUE 423
UNLIT 418
cLouDY 355
DIM 419
HUMID 341
ILL-SEEN 444
INSUBSTANTIA 4
OPAQUE 423
SEMITRANSPARG24
IRIDESCENT 437
HUMID 341
WATERY 339
FLEXIBLE 327
COHESIVE 48
GRAY 429
LIQUIFIED 337
COHESIVE 48
SIMPLE 44
MARSHY 347
MARSHY 347

MULTIFORM 82
VARIEGATED 437
DILAPIDATED 655
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MOSSY

MOSSY #
MOSSY
MOTH=-EATEN
MOTH=-EATEN
MOTLEY

MOTLEY

MOTLEY

MOUSY #®
MOUSY #
MUCILAGINOUS#
MUCKY
MUCKY
MUCOUS #
MUDDY #
MUDDY #
MUDDY i
MUDDY i
MUDLY *
MUDDY #
MULT ICOLORED
MULTIFOLY
MULTIFORM
MULTIF ORw
MUMMIF IED
MURKY

MURKY

MURKY

MUSHY

MuUSHY

MUSHY

MUSTY

MYRRhRY
NAPLESS *
NAPPY

NAPPY
NEEDLEL IKE
NEON

NETTED
NEUTRAL
NUDUL AR
NON=DURARLE
NOTCHED
NOTCHED
NOTCHED
NOTCHED *#
NOTCHY

NUsBLY
OBOURATE
O0BSCURED

* % %

&

%*

MARSHY
SOFT
VEGETAL
DILAPIDATED
DIRTY
MIXED
MULTIFORM
VARIEGATED
COLORLESS
GHAY
VISCID
DIRTY
MARSHY
VISCID

DIM

DIRTY
HUMID
MARSHY

¢ OPAQUE

SeEMILIQUID
VARIEGATED
MULTIFORM

. MIXED

VARIEGATED
DRY

DAKK

DENSE
OPAQUE
MARSHY
SEMILIWUID
SOFT

DIRTY

RES INOUS
HAIRLESS
DOWNY
HAIRY
SHARP
LUMINESCENT
CROSSED
GRAY

ROUGH
EPHERMERAL
ANMGUL AR
CONVGLUTED
SHARP
TOOTHED
NOTCHED
ROUGH
RIGIN
UNLIT

347
327
366
655
049

43

ne
437
426
429
354
649
347
354
419
64S
341
347
423
354
437

R2

43
437
342
418
324
423
347
354
327
649
357
229
259
259
256
420
222
429
259
114
247
251
256
256
260
259
326
418

OILED
OILED
OILY
OILY
OILY
002y
002Y
002Y
OPACIOUS
OPALESCENT
OPALESCENT
OPALINE
OPALINE
0PAQUE
OPAQUE
PADLED
PALE
PALE
PALE
PALE
PALE
PALLID
PALPABLE
PANED
PANELED
PAPER
PARKCHED

PARTICOLORED

PASTEL
PASTY
PASTY
PATCHED
PATCHED
PATCHED
PATCHY
PATCHY
PATINATED
PATTERNED
PATTERNLESS
PEACHY
PEACHY
PEARLY
PEARLY
PEARLY
PEARLY
PEBBLY
PECTINATED
PELLUCID
PENDENT
PENDULOUS
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SMOOTH 258
UNCTUOUS 357
DIRTY 649
SMOOTH 258
UNCTUOUS 357
FLOWING 350
HUMID 341
MARSHY 347
OPAQUE 423
IRIDESCENT 437
SEMITRANSPAR424
IRIDESCENT 437
SEMITRANSPARG24
IMPERSPICUOUS68
UNLIT 418
SOFT 327
COLORLESS 426
VIM 419
INSUBSTANTIA 4
SOFT=HUED 425
WEAK 163
COLORLESS 426
VISIHBLE 443
VARIEGATED 437
VARIEGATED 437
INSUBSTANTIA 4
DRY 342
VARIEGATED 437
SOFT=-HUED 425
COLORLESS 426
PULPY 356
DIRTY 649
MIXED 43
VARIEGATED 437
MIXED 43
PIED 437
SOF T=HUED 425
UNIFORM 16
WNON=UNIFORM 17
DOWNY 259
HAIRY 259
GRAY 429
IRIDESCENT 437
SEMITRANSPAR424
SOFT=HUED 425
HARD 326
SHARP 256
UNDIMMED 417

NON-ADHESIVE 49
NON=ADHESIVE 49
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PENDULOUS
PENSILE
PEPPERED
PERCEPTISLE
PERCOLAT ING
PERISTALTIC
PETRIFIED
PETRIFIED
PHLEGMATIC

PHOSPHORESCE

PIEBALD
PIED
PILLOWY
PIMPLED
PIMPLY
PINCHED
PINTO
PITCHY
PITCHY
PITHY
PITTED
PITTED
PITUITOUS
PLAID
PLAIN
PLAITED
PLANE
PLASMATIC
PLASTIC
PLASTIC
PLIABLE
PLIANT
PLIANT
PLUMP
PLUMPISH
PLUSHY
PLUVIAL
POACHY
POCK=MARKED
POCKMARKED
POL ISHED
POLISHED
POLISHED
POL ISHED
POROUS
POT-HOLEN
POUCHY
POWDERY
POWDERY
POWDERY

#*
%
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PENDENT
PENDENT
PERFORATED
VISIBLE
POROUS
SNAKY

HARD

STILL
VISCID
LUMINESCENT
PIED

PIED

SOFT
CONVEX
CUNVEX
CONTRACTED
PIED

DARK
RESINOUS
SOFTY
BLEMISHED
ROUGH
VISCID
VARIEGATED
WeELL=-SEEN
CROSSED
FLAT
FLulDAL
FLEXIBLE
UNSTaABLE
FLEXIBLE
CONFORMABLE
FLEXIBLE
FLESHY
FLESHY
SOFT

HUMID
MARSHY
BLEMISHED
MOTTLED
CLEAN
OKNAMENTEND
SMOOTH
UNDIMMED
CONCAVE
ROUGH
EXPANDED
BRITTLE
DRY
POWDERY

217
217
263
443
263
251
326
266
354
420
437
437
327
253
253
193
437
418
357
327
845
259
354
437
443
222
216
335
327
182
327

327
195
195
3217
341
347
845
437
648
R44
258
417
255
259
197
350
342
332

PRICKLY
PUCKERY
PUDDLED
PUFFY
PUFFY
PUFFY
PULPY
PULPY
PULPY
PURE
PURE
PUSSY
QUAGGY
RADIANT
RADIANT
RADIANT
RAGGED
RAGGED
RAINBOW
RANK
RAVELED
RAW
REFLECTING
REFLECTING
REFRACTIVE
REFULGENT
REGUL AR
RELAXED
RELAXED
RESINY
RIBBED
RICKETY
RIDDLED
RIFLED
RIGID
~IGID
RIGIVL
RIPPLED
RIPPLING
RIPPLING
ROAN
ROCKY
ROCKRY
ROPY
ROPY
ROPY
ROUPY
ROTTED
ROTTEN
RUTTEN
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SHARP 256
FOLDOED 261
OPAQUE 423
EXPANDED 197
FLESHY 195
UNSTABLE 152
PULPY 356
SEMILIQUID 354
SOFT 327
CLEAN 648
UNMIXED 44
FLUIDAL 335
MARSHY 347
LUMINESCENT 420
LUMINOUS 417
RADIATING 417
CONVOLUTED 251
UNDULATOKRY 251
VARIEGATED 437
VEGETAL 366
CROSSED 222
AMORPHOUS 244
LUMINOUS 417
RADIATING 417
LUMINOUS 417
LUMINOUS 417
UNIFORM 16
NON=-ADHESIVE 49
WEAK 163
RESINOUS 357
TEXTURAL 331
WEAK 163
PERFORATED 263
FURROWED 262
DEMNSE 324
STRAIGHT 249
TOUGH 329
FURROWED 262
FLOWING 350
ROUGH 259
PIED 437
HARD 326
UNSTABLE 152
DENSE 324
F IBROUS 208
SEMILIQUID 354
THICK 205
UNCLEAN 649
DILAPIDATED 655
WEAKENED 163
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ROUGH1 # AMORPHOUS 244  SERRATED ANGULAR 247 ;
ROUGH # NON-UNIFORM 17  SERRATED NOTCHED 260
ROUGH # ROUGH 259  SERRATED TOOTHED 256
ROUGH TEXTURAL 331  SETV FIRM=SET 45
ROUGH=-AEWN * ROUGH 259  SEVERABLE RRITTLE 330
ROUND FLESHY 195  SEWN TIED 45
RUBBERY TOUGH 329  SHA®BY DILAPIDATED 655
RUDDY # FLOKID 425  SHADED SHADOWY 419
RUGGED # AMORPHOUS 244  SHADOWLESS UNDIMMED 417
RUNNING FLUIDAL 335  SHADUWY AMORPHOUS 244
RUNNING UNSTABLE 152  SHADOWY INSURSTANTIA &
RUNNY FLUINAL 335  SHADOwWY SCREENED 421
RUNNY LIQUIFIEL 337  SHADY SCREENED 421
RUNNY NON~ADHESIVE 49  SHADY SHADOWY 419
RUSTED DIM 419  SHAGGED HAIRY 259
RUSTING WEAKENED 163  SHAGGY HAIRY 259
RUSTY DILAPIDATED 655  SHAKY FLIMSY 163
RUSTY # NIM 419  SHALY LAYERED 207
RUSTY # UNSHARPENED 257  SHARP NOTCHED 260
RUTTY FURROWED 262  SHATTERY # BRITTLE 330
SAMDY # DRY 342  SHATTEKRY # FLIMSY 163
SANDY # POWDFRY 332  SHEENY LUMINOUS 417
SAPLESS NDRY 342  SHEER # TRANSPARENT 422
SAPPY FLUIDAL 335  SHINING CLEAN 648
SAPPY SEMILIQUID 354  SHINING LUMINESCENT 420
SATINY SMOUTH 258  SHINING LUMINOUS 417
SATINY TEXTURAL 331  SHINING WELL-SEEN 443
SATURATED DRENCHED 341  SHINY # CLEAN 648
SCABRY ROUGH 259  SHIWNY # LUMINOUS 417
SCARRBY UNCLE AN 649  SHINY # SMOOTH 258
SCALLOPED UNDULATOKRY 251  SHIVERY BRITTLE 330
SCALY # LAYEKED 207  SHOOLY FLIMSY 163
SCARRED BLEMISHED 845  SHRIVELED DRY 342
SCINTILLATIN LUMINOUS 417  SHRUBBY ARBORE AL 366
SCLEROTIC HARD 326  SHRUNK # CONTRACTED 198
SCREENED UNLIT 418  SHUFFLED ORDERLESS 61
SCRUKBY # ARBOREAL 366  SIFTED POWDERY 332
SCUMMY RUBBLY 355  SILKEN SMOOTH 258

SEAMED LAYERED 207  SILKY F IBROUS 208 .

SEBACEOUS FATTY 357  SILKY # SMOOTH 258 .

SE(: RE FIRM=SET 45  SILKY # SOFT 327 :

SFe . TIED 45  SILKY # TEXTURAL 331 ;

S. 'ivv TACHED NON=-ADHESIVE 49  SILTY MARSHY 347 )

SE .t . SEMILIQUID 354  SILTY SEMILIQUTIS 354 :

SEL * - N TUUGH 329  SILVERY GRAY 429 :

SEP&- i NON=-ADHESIVE 49  SIMILAR UNIFORM 16 :

SERE ORY 342  SINUOUS # CONVOLUTED 251 i

SERE LEAN 206  SLanBY # MARSHY 347 !

SERPENTINE LABYRINTHINE251  SLABBY # SEMILIQUID 354 :

SERPENTINE SNAKY 251  SLACK # NON-ADHESIVE 49 %

;

61 3




" A g2 g gt
T e

s

. At Bt ot
2 AR RO AR R £

RN WD e LR s s st

SLACK
SLACK
sLaty
SLEAZY
SLEEK
SLICK
SLIGHT
SLIMy
SLLIMy

SL IMY
SLIMy
SLIPFERY
SLIPPERY
SLIPPERY
SLITHERY
SLOPPING
SLUMMY
SLUSHY
SLUSHY
SLUSHY
SMALL
SMALL
SMOKY
SMOKY
SMOKY
SMOKY
SMOKY
SMOKY
SMOOTH
SMOOTH
SMOOTH
SMOOTH
SMGOTH
SMOOTH
SMOOTH
SMOOTH
SMOOTH

SMOOTH-TEXTU

SNAGGY
SNAKY
SNARLED
SNUB
SOAKED
SOAPY
SO0APY
SOAPY
SODDEN
SOFT
SOFT
SOFT

*

*

% %

Xk % o X%

#

4
4#*
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ORDERLESS 61
WEAK 263
CLAYERED 207
FLIMSY 163
SMOOTH 258
SMOLCTH 254
WE AX 163
DIKTY 649
RUMID 341
MARSHY 347
SEMILIQUID 354
NON=ADHESIVE 49
SMO0TH 258
UNCTUOUS 357
SMOOTH 254
DRENCHED 341
UNCLEAN 649
HUMID 341
MARSHY 347
SEMILIGUID 1354
CONTRACTED 198
WEAK 163
DIM 419
DIKTY 649
GRAY 429
OPAQUE 423
POWDFRY 332
VAPORIFIC 338
FLAT 216
HAIRLESS 229
NON=-ADHESIVF 49
ORDERLY 60
REGULAR 81
SMOOTH 258
SOFT 327
TEXTURAL 331
UNIFORM 16
SMOOTH 258
SHARP 256
SNAKY 251
COMPLEX ol
UNSHARPENED 257
DRENCHED 341
BuUBBLY 355
FATTY 357
SMOOTH 58
DRENCHED 341
FLUIDAL 335
LUMINOUS 417
SMOOTH 258

SUFT
SCOFY
SOFT
SOFT
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4
#

SOFT-GRAINED
SOFT=GRAINED

SUGGY
SOGGY
SOGGY
SOILED
SOILED
sOL1D
SoLIv
SOLID
SOLID
SOLIVIFIED
SOLIDIFIED
SOLUBLE
SOLUBLE
SOLVENT
SO0TY
S00TY
SuOTY
SouTY
SourY
SPARKL ING
SPARKL ING
SPECKLED
SFIDEKRY
SPIKED
SPIKY
SPINDLY
SPINOUS
SPINY
SPIRAL
SPIRALING
SPLINTERY
SPLIT
SPOILED
SPUNGY
SPONGY
SPONGY
SPONGY
SPONGY
SPOTLESS
SPOTTED
SPOTTEV
SPOTTY
SPOTTY
SPRINGLESS

62
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*

SOFT
SOFT=HUED
UNSTABLE
WEAK
ARBOREAL
VEGETAL
MARSHY
PULPY
SOFT
BLEMISHED
DIRTY
COHESIVE
DENSE
FIRM=SET
THICK
DENSE
FIRM=SET
FLuioaL
LIQUIFIED
LIQUIFIED
DIM

DIRTY
OPAQUE
POWDERY
SEMILIQUID
BuUBBLY
LUMINQUS
MOTTLED
LEAN
SHARP
SHARP
LEAN
SHARP
SHARP
COILED
COILED
BRITTLE
SPACED
BLEMISHED
MARSHY
PORQUS
PULPY
RARE

SOFT
CLEAN
BLEMISHED
MOTTLED
BLEMISHED
MOTTLED
RIGID
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327
425
152
263
366
366
347
356
327
845
649

48
324

45
205
324

335
337
337
419
649
423
332
354
355
417
437
206
256
256
206
256
256
251
251
330
201
845
347
263
356
325
327
648
845
437
845
437
326
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SPRINGLESS
SPRINGY #
SPRINKLEND
SPUMY

SPURRED
SQELCHY
SQuaLlp
SQUAMOUS #
SQUASHY #*
SQUASHY
SQUASHY #
SWUASHY 4*
SQUASHY
SQUELCHY
SQUELCHY
SQUEL CHY
STAGNATING
STAINED
STAINED
STAINLESS #
STANDARDIZED
STANDARDIZED
STARCHED
STARCHED
STARCHY #*
STARCHY
STARCHY *
STEAMING
STEAMY

STEAMY

STEAMY

STEELY

STEELY #
STEELY #
STICKY #
STICKY

STICKY

STICKY i+
STIFF #
STIRRED
STITCHED
STODGY

STONY *
STONY
STORIED
STRANGLED
STRANGULATED
STRATIFIFD
STRATIFORM #
STREAKED

-3

-3

&

———r——— e
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TOUGH

SOFT

HUMID
suBaLyY
SHAKP
HUMID
UNCLEAN
LAYERED
FLUIDAL
HUMID
MARSHY
StMILIwUID
SOFT
MARSHY
SEMILIQUID
SOFT
QUIESCENT
RLEMISHED
DIRTY
CLEAN
REGUL AR
UNIFORrM
CLEAN
RIGID

HAKD

RIGID
SEMILIGUID
BUBBLY
BUBEBLY
GASEQUS
VAPQRIFIC
GrAY

HARD
STRONG
COHESIVE
RETENTIVE
TUUGH
VISCID
RIGIN
MIXED

TIED
SEMILIGUID
HARD

wxOQUGH
LAYERED
CONTRACTED
CONTRACTED
LAYERED
LAYERED
MOTTLED

329
327
341
358
756
34l
s49
207
335
341
347
154
EYd|
347
354
327
266
B4S
649
648
&1
16
648
326
326
326
354
355
355
336
334
429
326
162
43
778
329
354
326
43
45
354
326
259
207
198
198
207
207
437

STREAKY
STREAMING
STHRETCHABLE
STRETCHED
STRIATED
STRIATED
STRIKING
STHRINOGY
STINGY
STRIPED
SIRIPPED
STRUNG
STHONG-F THER
STUBBY
sTUBBY
STUDDLED
STUDDED
SUBTILE
SUBTILE
SUNDRIED
SUPPLE
SUSPENDED
SWAMPY
SWOLLEN
SYLVAN
SYMMETRICAL
SYRUPY
TABBY
TABUL AR
TACKY
TANGLED
TANGLED
TANGLED
TARNISHED
TAKRY
TATTY
TAUT

TAUT
TEARABLE
TEAKABLE
TEMPERED
TENDER
TENDER
TENSE
TENSE
TENUOUS
TENUQUS
TENUOUS
TEXTILE
TEXTILE
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MOTTLED 437
NON-ADHESIVE 49
FLEXIBLE 327
EXPANDED 197
FURROWED 262
MOTTLED 437
wELL-SEEN 443
FIBROUS 208
TOUGH 329
MOTTLED 437
WEAKENED 163
THICK 205
TOUGH 329
THICK 205
UNSHARPENED 257
ROUGH 259
SHARP 256
RARE 325
TEXTURAL 331
DRY 342
FLEXIBLE 327
PENDENT 217
MARSHY 347
EXPANDED 167
ARBOKEAL 366
UNIFORM i6
VISCID 354
MOTTLED 437
LAYERED 207
VISCID 354
DENSE 324
MIXED 43
TIED 45
DIRTY 649
KESINOQUS 357
DILAPIDATED 655
RIGID 326
TIED 45
BRITTLE 330
FLIMSY 163
HARD 326
SOFT 327
SOFT=-HUED 425
RIGID 326
TIED 45
FLIMSY 163
INSUBSTANTIA 4
RARE 325
CROSSED 222
TEXTURAL 331
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TEXTURAL
THAWING
THICK

THICK

THICK

TH1CK

THICK

THICK

THICK
THICK~GROWIN
THICK=RIRKED
THICKSET
THICKSET
THIN

THIN

THIN

THIN

THIN
THISTLY
THORNY
THREADHBARE
THREADRARE
TIED

TiIGHT

TIGHT

TIGHT

TIGHT

TIGHT

TIGHT

TIGHT
TIGHT=STRUNG
TIMBEKED
TINGED
TINTED
TOOTHED
TOOTHLESS
TI0THY
TOTTERY
TOoUuGH

TOUGH

TOUGH

TOUGH
TOUGHENED
TOUGHENEND
TRACTILE
TRANSLUCFNT
TRANSLUCFNT
TRANSPARFNT
TRANSPARENT
TRANSPARENT

%

TEXTURAL 331
SEMILIQULID 354
kuddLY 155
NDENSE 324
DIM 419
DIRTY A4
FIBrROUS 2048
OF AWUE 4723
SEMILIWUID 3Y4
DENSE 374
THICK 205
DENSF 324
THICK 205
HAIRLESS 229
INSURSTANTIA 4
RARE 325
TRANSFARENT 422
JEAK 163
SHARP ’h6
SHAKP 256
DIRTY 649
HAIRLESS 229
COMPLE X Al
COHESLvE 448
CONTRACTED 193
nRY 142
EXPANDED 197
FIRM=SET 45
RIGIND 326
TIED 4%
RIGINH 326
ARBURE AL 366
COLOwEY 429
COLOwED 425
NOTCHED 264
UNSHARPENED 297
TOOT+HED 256
W AK 163
COHESIVE A
HARD 3726
STROMG 162
TUUGH Py
STROMG 162
TOUGH 329
FLEXIalE 327
TRANSPARENT 422
UND IMMED 47

ITMSUBSTANTIA 4
PERSFICUOUS w6/
TRANSPARENT 422

64

TRANSPARENT # UNDIMMED

TRANSPICUQUS
TREACLY
TRICULUR
TUFTY
TUMBLEDOWN
TUMESCENT
TuMIv
TURBIY
TURFEN
TURFY
TurtkY
TURGESCENT
TURGIV
TURNING
TUSKED
TUSKY
TwetDY
THILIOHT
TwILLED
TWlNING
TWISTED
TWISTING
UMBRKAGEQOUS
UNATTACHED
UNBENT
UNUDILUTED
UNHEWN
UNIFIED
UNIFOKM
UNIFORM
UNIQuUE
UNRAVELED
UNSTABLE
VACULUS
VAGUE
VAFUKABIE
VAPORISH
VAPORIZABLE
VAPOKOUS
VAPOROUS
VAPOUROUS
VARPOROUS
VAPOURY
VARIFORM
VARNISHED
VARNISHED
VEINED
VELVETY
VeLVETY

4
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417
TRANSPARENT 422

VISCID 354
VARIEGATED 437
AAIRY 259
BRITTLE 330
EXPANDED 197
EXPANDED 197
OPAQUE 423
VEGETAL 366
VEGETAL 366
SOFT 327
EXPANDED 197
EXPANDED 197
LABYRINTHINEZ251
TOOTHED 256
TOOTHED 256
CROSSED 222
DIM 419
TEXTURAL 331

CONVOLUTED 251
CONVOLUTED 251
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LARYKINTHINEZS]
SCREENED 421
UNSTABLE 152
STRAIGHT 249
UNMIXED 44
AMORPHOUS 244
SIMPLE 44
COHESIVE 48
SIMPLE 44
NON=UNIFORM 17
SIMPLE 44
wEAK 163
INSUBSTANTIA &
SHADOWY 419
VAPORIFIC 338
VAPORIFIC 338
VAPORIFIC 338
GASEOUS 336
INSUBSTAMTIA &4
OPAWUE 423
VAPORIFIC 338
VAPORIFIC 338
MULTIFORM 82
RESINOUS 357
SMOOTH 2538
MOTTLED 437
DOWNY 259
HAIRY 259
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VELVETY #
VELVETY #*

VERDANT
VERSICOLOR
VISCIO

VISCID #

VISCID

VISCous d

VITREOQUS
VITREOQUS
VIVID

VIVID

VIVIU
VOLATILE
VOLATILE
VULCANIZED
WAN

WANING

WARTY

WATER LOGGED
WATERED
WATERLESS
WATERLOGGED
WATERY

WATERY #
WATERY

WATERY #
WATERY #*
WATERY #*
WAVY

WAXED

WAXEN #
WAXY #*
WAXY #
WEAK
WEATHER=-REATH
WEATHER=-REAT#
WEATHERED
WEBBED

WEBBY

WEDGED

WEEDY
WEIGHTED
WEIGHTLESS
WEIGHTY
WE{GHTY
WELL=HRUSHED
WELL=-DEF INED
WELL~-KNIT
WELL=-LIT

SMOOTH 258
SUFT 327
VEGETAL 366
JRIDESCENT 437
COHESIVE 48
THICH 2us
TOUGH 329
COHESIVE 44
HARD 326
TRANSPARENT 422
COLOURED 425
FLOKRID 425
LUMINOUS 417
TRANSIENT 114
vVaPOrIFIC 338
TOUGH 329
fiim 419
Him 419
CONVF X 253
MARSHY 347
MIXEDN 43
DRY 342
DRENCHED 341
FLUIrAL 335
HUuMin 34}
MAKSHY 347
NON=AUHESIVE 49
WATERY 339
WE AR 163
UNDUL ATORY 251
SMO0TH 254
FATTY 357
FATTY 357
SUFT 327
BRITTLE 33v
DILAPIDATED 655
WEAKENED 163
SOFT=HUEY) 425
CROSSED 222
CrOSSED 222
FIRM=SET 45
VEGET AL 366
wEIGHTY 322
LiGrt 323
DENSF 324
MATERTAL 31
SMOUTH 258
wtlLL~SEEN 443
COHESIVE 48
LUMINESCENT 420

65

well-LIT
WELL-MARKED
WELL-THUMBED
wELL-T1ED
WeLL~wURN
WELL-wORN

weT

WET

WETTED
WHETTED
WHIFFLING
WHIPPED
wHlPPY
WHISKERY
WHURLED
WIDESPREAD
NILD
wWIND=DRIED
WINDING
WINDING #
wINDY
wINDY #
wIKE-~DRAWN
wlRrY #
wisry

wilSPY
wiITHERED
WITHEKED
wOBBL ING
woBBLY

wlOov

WOODED

WOODLEN

WOODLL AND
WwloOLY

wOOuY

wooLLY W
WOOLLY
WOOLLY
wooLY
WURN

wORN

WORN
WOVEN
WOVEN
WR{GGLING
WrRINKLED
WRINKLED
WRINKLED
WRINKLY

*

%*

% & % & %

LUMINOUS
WELL-SEEN
USED

TIED
DILAPIDATED
USED
HUMID
WATERY
HUMID
SHARP
UNSTABLE
LIGHT
FLEXIBLE
FIBROUS
COILED
EXPANDED
ARBOREAL
DRY
COMPLEX
CONVOLUTED
AIRY
GASEOQUS

T IBROUS
FIBKROUS
FLIMSY
RARE

DRY
WEAKENED
UNSTABLE
WEAK
ARBOREAL
ARBOREAL
ARBOREAL
ARBOREAL
ARBOREAL
VEGETAL
HAIRY
SMOOTH
UNDULATORY
F IBROUS
DILAPIDATED
USED
WEAKENED
CROSSED
TEXTURAL
SNAKY
FURROWED
ROUGH
UNDULATORY
FOLDED

417
443
673

45
655
673
341
339
341
256
152
323
327
208
251
197
366
342

61
251
340
336
208
208
163
325
342
163
152
163
366
366
3¢€6
366
366
366
259
258
251
208
655
673
163
222
331
251
262
259
251
261
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YEASTY
YEASTY
YIELDING
YIELDING
YIELNING
ZIGZAG
ZONED

RURBLY
LIGHT
SOFT
UNSTABLE
WEAK
ANGULAR
LAYERED

- et a—

355
323
327
162
163
247
2047
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4. THESAURUS WITH SUBHEADINGS ARRANGED ALPHABETICALLY

CLOSE~FITTIN

BUBBLY
WINDY
BLURRED
FLUID
FORMLESS
Fuzzy
CAARLED
LICUIC
RAW
RCUGH
RUGGEC
SHACCHKY
UNHERN
CRINKLED
FORKECL
FURCATE

JAGGEL

NCTCHED
SERRATEC
Z1GZAG
DECAYED
MILDEWED
BEECHY
BUSHY
CGPSY
FORESTAL
FORESTEC
GROVY

HARD-CRAINED

JUNGLY
SCRuUBBY
SHRuUBBY

SCFT-GRAINED

SYLVAN
TIMBERED
WILD
WCOD
WOODED
wCOO0EN
WCODL AND
WCOoDY
ARCHED
BOMEC
CAMBEREC
CRACKEC
CAMACED

DETERIORATED

DIRTY
FLAWED

» * »

*

*

2CJLSTEC
AIRY

AIRY
AMCRPHCUS
AMCRPHCUS
AMORPHOUS
AMCRPHCUS
AMCRPHGLS
AMCRPHCUS
AMCRPHOUS
AMORPHCUS
AMCRPHOUS
AMCRPHOUS
AMCRPHCUS
ANGULAR
ANGULAR
ANGULAR
ANGULAR
ANGULAR
ANGULAR
ANGULAR

ANTIQUATED
ANT IQUATED

ARBCREAL
ARBCREAL
ARBCREAL
ARBOREAL
ARBOREAL
ARBCREAL
ARBCREAL
ARBCREAL
ARBCREAL
ARBCREAL
ARBOREAL
ARBCREAL
ARBCREAL
ARBCREAL
ARBCREAL
ARBCOREAL
ARBOREAL
ARBOREAL
ARBCREAL
ARCLATE
ARCUATE
ARCUATE
BLEMISHEL
BLEMISHED
BLENMISHED
BLEMIS HEE
BLEMISHED

24
340
340
244
244
244
244
244
244
244
244
244
244
244
241
241
247
241
247
247
247
127
127
366
366
366
366
366
36¢
366
366
36¢
366
366
366
36¢
36¢
366
366
366
366
366
253
253
253
845
845
845
845
845

67

FRECKL".
MARKE"
PITTEL

PCCK—MARKED

SCARREL
SCILED
SPOILELC
SPCTED
SPCTITY
STAINEC
BREAKABLE
BRITTLE
CRISP
CRUMBLY
DELICATE

OILAPIDATED

ECGGSHELL
FLAKY
FLIMSY
FRAGILE
FRAIL
FRANGIBLE
FRIABLE
GIMCRACK
GLASSY

INSUBSTANTIA

PTHCERY
T: 'ERABLE
. ~TTERY
SHIVERY
SPLINTERY
TEARABLE

TUMBL ECCHWN

WEAK
AERATED
BUBBLING
CIRTY

EFFERVESCENT

Fizzy
FCAMY
FRCThY
LATHERY
LIGHT
SCUNMMY
SCAPY
SPARKLING
SPUMY
STEAMING
STEANY
THICK

*

*

*

*

*

*
*

*

BLEMISHEC
BLEMISHED
BLEMISKED
BLEMISHED
BLEMISHED
BLENISHED
BLEMISHED
BLEMISHED
BLEMISHED
BLEMISHED
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTILE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BRITTLE
BUBBLY
BuUegLY
8uBBLY
BUBELY
BuUBBLY
BUBBLY
BuBBLY
sussLY
BUEEBLY
BuUBBLY
BUBBLY
BUBELY
sussLY
sueetLy
BUBBLY
BUBBLY

845
845
845
845
845
845
845
845
845
84¢
330
330
330
33¢
330
330
330
330
330
330
330
330
33¢
33¢C
330
33¢C
330
330
33C
330
330
330
330
330
355
355
355
355
355
358
355
355
355
355
355
355
355
355
355
355

- s

Tat am SUEAED

b e e ask padvT

O ~ M
3R R O I W O LTS T AP P W v/~ |




PRV

eV
03 ARNA U S

YEASTY
BELLIED
CAMERATED
CELLULAR

*

&

CCHNPARTMENTA

CONVEX
BLANK
BRIGHT
CLEANED
DEWY
CIRT-FREE

DISINFECTED

FRESH

TEMACULATE

POLISHED
PURE
SHINING
SHINY
SPCTLESS
STAINLESS
STARCHEC

IMPENETRABLE
IMPERMEABLE
INPERVIOUS

IMPORGOUS
cLauoy
HAZY
MISTY
ADHES IVE
CLAMMY
CLIKGING
CLOSE
CCAGULATE
CCHES IVE
CCMPACT
CCNCRETE
FROZEN
GLUEY
GUMMY
MCLDING
MONOL ITHIC
SCLID
STICKY
TIGHT
TCUGH
UNIFORM
visCio
VISCous
WELL-KNIT
SPIRAL

*

*

*

%

* W% * *

*

sueeLy
CELLULAR
CELLULAR
CELLULAR
CELLULAR
CELLULAR
CLEAN
CLEAN
CLEAN
CLEAN
CLEAN
CLEAN
CLEAN
CLEAN
CLEAN
CLEAN
CLEAN
CLEAN
CLESN
CLEAN
CLEAN
CLGSED
CLCSED
CLCSED
CLGSED
cLouny
cLoupy
cLouoy
CCHESIVE
COLESIVE
CCHESIVE
COHESIVE
COHESIVE
COHESIVE
CCRESIVE
COHESIVE
CORESIVE
CCHESIVE
COHESIVE
COHESIVE
COHESIVE
CCHESIVE
CCHESIVE
CCHESIVE
COHESIVE
COHESIVE
COHESIVE
CCHESIVE
COEESIVE
CCILED
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355
194
194
194
194
194
648
€48
648
648
648
648
648
648
648
648
648
648
648
€48
648
264
264
264
264
355
355
355
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48

48
48
48
48
251

SPIRALING
WHCRLED
CHILLY
caooL
FREShH

FRCST-BCGUNC

FROSTY

ICE-CAPPEL

ICY
BRICHT
BRILLIANT
COLGRELC
CGLCRFUL

*
*

DEEP-COLORED

CYEC
GLGWING
TINCEC
TINTED
VIVIC
ALBINC
ASHEN

ASHEN-KUEC

ASKY
BLANK
BLEACKED
CCLCRLESS
DECCLCRED
OIM

cINCY

CISCOLCRED

ouLtL
FADED
FACING
GLASSY
GLGSSLESS
GRAY
HUELESS

LACK-LUSTER

LEACEN

LIGHT-COLORE
LUSTERLESS

MCUSY
PALE
PALLIC
PASTY
CCILED

COMPLICATED

ENTANCLEC
INTRICATE
KNCTTED

*

CCILEC
COILED
cotc
CoLD

coLc

cotc

CoLD

coLC
caLo
COLCRED
COLCRED
COLCRED
COLCRED
COLORED
COLGRED
COLCRED
COLORED
COLORED
COLORED
COLCRLESS
COLORLESS
COLGRLESS
COLORLESS
COLORLESS
COLGRLESS
COLORLESS
COLCRLESS
COLORLESS
COLCRLESS
COLORLESS
CCLCRLESS
COLCRLESS
COLCRLESS
COLCRLESS
COLORLESS
COLCRLESS
COLCRLESS
CCALORLESS
COLCRLESS
COLORLESS
COLGRLESS
COLORLESS
COLORLESS
COLCRLESS
COLORLESS
COMPLEX
COMPLEX
COMPLEX
COMPLEX
CONMPLEX
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251
251
380
380
380
380
38C
380
38C
425
425
425
425
425
425
425
425
425
425
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
426
81
61
61
61
61
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Lodosisson s ones 200

Mazy COMPLEX 61 TRIMNING
SNARLEC CCMPLEX 61 TWISTED
TIED CCMPLEX 61 WINLING
WINDING COMFLEX 61 INTERCONNT"T
ARCHEC CCNCAVE 255 INTERLCCAH ™Y
CAVERNOUS CONCAVE 255 BALLEC-UP
CELLULAR CONCAVE 25% BARREL
CEPRESSED CONCAVE 255 CRISS~CRGSS
HCNEYCCMBED CCNCAVE 255 FGRKED
PCROUS CGNCAVE 255 FURCATE
ACJUSTABLE CCNFORMABLE 83 FANC-WCVEN
CCAFORMING CCNFORMABLE 83 INTERLACEC
FLEXIBLE CCNFORMABLE 83 INTERWCVEN
MALLEABLE CCNFORMARLE 83 KNOTTEC
PLIANT CCNFORMABLE 83 LATTVICED
CLCSEC CCNTRACTEC 198 LCCMECL
CCMPRESSED CONTRACTED 198 MATTEL
CCMPRESSIBLE CCNTRACTED 138 MESFEC
CCMPRESSIVE CCNTRACTED 198 NETTEL
CONLCENSED CCNTRACTED 198 PLAIYEC
CCNTRACTIBLE CCNTRACTEC 198 RAVELEC
CCNTRACTILE CONTRACTED 198 TEXTILE
CEFLATEC CCNTRACTEL 198 TWEECY
DETERIORATED CCNIRACTED 198 WEBREL
CRAWN CCATRACTED 198 WeBsBy
PINCHED CCNTRACTED 198 WCVEN
SKRUNK CONTRACTED 198 CARK

SMALL CCNTRACTEC 1498 CINCY
STRANGLED CCNTRACTED 1938 MLRKY
STRANGULATED CCNTRACTEL 198 PITCHY
TIGHT CCNTRACTEC 198 BLENMISHEC
BALLGCNING CONVEX 253 BLCATEC
BELLYING CONVEX 253 CEFECTIVE
BILLOWY CCONVEX 253 BUSHY
BILLCRING CCNVEX 253 CLCSE
BLISTERY CONVEX 253 CLCSE~-PACKEC
EXPANCEC CCNVEX 253 CLCSE-TEXTLR
FLESHY CCNVEX 253 CLCTTEC
PIMPLEC CONVEX 253 COMPACTY
PIMPLY CCNVEX 253 CCNCRETE
WARTY CONVEX 253 CONCENSED
BLCATED CONVEX 253 CRYSTALLINE
BUCKLED CONVOLUTED 251 CRYSTALLIZEC
CCNTORTED CONVOLUTED 251 CENSE
CRUMPLED CCNVCLUTED 251 FIRM

FCLODEC CONVOLUTED 251 FIRN-PACKEL
INCENTED CCNVOLUTELC 251 FRCZEN
NOTCFED CONVOLUTED 251 GNARLEC
RAGGEC CONVOLUTED 251 HEAVY
SINUGUS * CONVOLLUTED 251 INPERVEABLE

63
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*

*
*

*

CCAVCLUTED
CCNVOLUTED
CONVCLUTED
CORRELATIVE
CORRELATIVE
CRCSSELC
CROSSEC
CRCSSEL
CRCSSED
CRCSSED
CRCSSED
CRCSSED
CRCSSEC
CRGSSED
CRCSSED
CRGSSEC
CRCSSEL
CRCSSEL
CRCSSEC
CRCSSED
CRCSSEL
CRCSSEC
CRCSSED
CRCSSEC
CROSSED
CRGSSED
BDARK

CARK

CARK

CARK
CEFCRMEC
DEFGRMEC
DEFCRMEC
DENSE
CENSE
CENSE
CENSE
CENSE
DENRSE
CENSE
CENSE
DENSE
CENSE
DENSE
DENSE
DENSE
CENSE
CENSE
CENSE
CENSE
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251
251
251

12

12
222
222
222
222
222
222
222
222
222
222
222
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418
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324
324
324
324
324
324
324
324
324
324
324
324
324
324
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INPERVIOUS
INPGBRCUS

INCOMPRESSIE

INELASTIC
KNOTTED
KNCYTY
LUMPY
LUXYRLIENT
MASSEC
MASSIVE
MASSY
MATTED
MURKY
RIGID
RCPY
SCLIO
SOLICIFIED
TANGLED
THICK

THICK-GROWIN

THICKSEY
WEIGHTY
CRAGGY
CRACKEL
CCG~EARED
CRAB
FRAYEL
HOLEY
MILDEWED
MCSS—-GRCWN
MOTH-EATEN
RCTTEN
RUSTY
SHABBY
TATTY

*
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*
*
*

*

*

WEATHER-BEAT»

WELL~WCRN
WGRN
BLEARY
BLURRED
CLcuoy
COLORLESS
CARKISH
CINGY
CIRTY
ouLL

DUN

DUSKY
FACED
FAINT

*

*
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CENSE

CENSE

CENSE

CENSE

CENSE

CENSE

CENSE

DENSE

CENSE

DENSE

CENSE

CENSE

CENSE

CENSE

CENSE

DENSE

CENSE

DENSE

DENSE

DENSE

CENSE

CENSE
DIFFICULT
OILAPICATELD
CILAPICATED
DILAPICATED
CILAPICATEC
CILAPICATED
CILAPICATEL
CILZPICATED
CILAPICAYED
CILAPICATEG
DILAPIDATED
CILAPICATED
DILAPICATED
CILAPICATED
CILAPICATEL
CILAPICATED
CIM

DIM

Cim

DIM

DIM

CIM

DIM

DInM

OIwm

DIN

DIM

OIM

324
324
324
324
324
324
324
324
324
324
324
324
324
324
324
324
324
324
324
324
324
324
700
655
655
655
655
€55
655
655
655
655
€55
655
€55
655
655
655
419
419
419
419
419
419
419
419
419
419
419
419
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FILNFY
FCGGY
GLASSY
GRAY
GRIMY
HAZY
INCISTINCY
LACK-LUSTER
LEACEN
MILCEKEC
MISTY
MUCLY
PALE
RLSTEC
RLSTY
SNMCKY
SCCTY
THICK
THILIGHT
WAN
WANING
BECRAGGLED
BEGRIFED
BLACK
CAKELC
CLCTTED
COBWEERY
CCLLIED
CINCY
CIRTY
CREGGY
LUSTY
FILTHY
FUSTY
GREASY
GRINMY
MARSHY
MATTYEC
MCTH-EATEN
MUCKY
muecy
MUSTY
CILY
PATCHECL
SLINY
SMOKY
SCILEC
saarty
STAINED
TARNI SHED
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DIM
OIM
CIm
DIM
DIM
BIN
OIM
CIN
DIM
CIwv
CIn
CIM
DIN
CIw
DIM
CIN
OIM
DIM
Clw
CIM
CIM
DIRTY
CIRTY
DIRTY
CIRTY
CIRTY
DIRTY
CIRTY
DIRTY
OIRTY
CIRTY
DIRTY
OIRTY
DIRTY
DIRTY
DIRTY
CIRTY
CIRTY
DIRTY
DIRTY
OIRTY
CIRTY
DIRTY
DIRTY
CIRTY
ODIRTY
CIRTY
OIRTY
CIRTY
DIRTY

419
419
419
41s
419
41¢
416
41s
419
419
419
419
41s
419
419
419
419
418
419
415
419
649
649
64S
€4S
649
649
649
649S
649
&§49
349
~459
64S
649
64S
649
649
649
649
6458
649
649
€4S
649
649
649
64S
649
649
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THICK
THREACBARE
BRCKEN
BUNMPY
AMORPHOUS
ASKEW
BUCKLED
GNARLEC
DCOWNY
FEATHERY
NAPPY
PEACHY
VELVETY
DROWNED
SATURATEL
SLOPPING
SCAKEC
SGODEN
WATERLOCGEC
ANHYCRCUS
ARID

BAKELC

BARE
ELEACKHED
BRCKN
BURNED
CANMP-PRCOF
CEHYORATED
DESICCATEL
DRAINEC
CROUGHTY
ORY

DLSYY
EVAPORATED
FADED

FINE
JUICELESS
MUMMIFIED
PARCHEC
PCWDERY
SANDY
SAPLESS
SERE
SHRIVELEC
SUNCRIED
TIGHT
WATERLESS
WIND-CRIED
wWITHERED
CCLORLESS

*

* 4 6 4w

*

»

CIRTY
DIRTY

649
649

CISCONTINUGU 72
CISCGNTINUOU 72

CISTORTED
OISTORTEC
CISTORTEC
CISTORTEL
OCHWNY
CCWAY
COWNY
DOKNY
COWNY
ODRENCHED
CRENCHEC
CRENCHED
DRENCHEC
CRENCHEL
DRENCHEC
CRY

ORY

CRY

ORY

DRY

CRY

DRY

CRY

DRY

CRY

CRY

CRY

ORY

DRY

CRY

DRY

CRY

DRY

CRY

CRY

CRY

CRY

CRY

ORY

CRY

DRY

CRY

DRY

CRY

CRY
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246
246
246
246
259
259
25)
258
259
341
341
341
341
341
341
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242
342
342
242
342
342
342
342
342
342
342
342
342
342
342
342
342
342
342
342
242
342
342
342
840
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CRAB *
FRAIL
NCN-DURABLE
EQUILATERAL
ERBRYCNIC
BLACCER-L IKE
BLCATED
BULBGUS
CCNVEX
CISTENDED
EXPANCIRNG
FLESHY

PCUCHY

PUFFY *
CTRETCHED
SWOLLEN

TIGHT
TUMESCENT
TUMID
TURGESCENTY
TURCIL *
WICESPREAC
BUTTERY
CREANMY *
FAT

FLESHY *
LARLCY

MILKY *
SEBACECUS
SCAPY
WAXEN

WAXY
CCAVCLLTEL
COTTONY
CCHAY *
FILAMENTCLS
FINE-SPUN
FLAGELLIFCRM
FLEECY

HAIRY *
LASELIKE

RCPY *
SILKY

STRINCY *
THICK
WHISKERY
WIRE-CRAWMN
WIRY *
WCCLY
CEMENTED
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DuULL
EPHERMERAL
EPHERMERAL
EQUAL
EXIGUCOUS
EXPANDEC
EXPANODEC
EXPANOEC
EXPANDEL
EXPANDEC
EXPANDEL
EXPANDEC
EXPANDEC
EXPANDEL
EXPANDECL
EXPANDEL
EXPANDED
EXPANDEC
EXPANDEL
EXPANDEC
EXPANDEC
EXPANDEC
FATTY
FATTY
FATTY
FATTY
FATTYV
FATTY
FATTY
FATTY
FATTY
FATTY
FIBRCUS
FIBROUS
FIBROUS
FIBROUS
FIBRCUS
FIERQUS
FIBROUS
FIBROUS
FI1BROUS
FIBROUS
FIBRCUS
FIBRCOUS
FIBROUS
FIBROUS
FIBRCUS
FIBROUS
FIBROUS
FIRM-SET
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840
114
114

28
196
197
197
197
197
197
187
197
197
197
197
1917
197
161
197
167
197
167
357
351
351
357
351
351
351
3517
357
3517
208
208
208
2C8
208
208
2C8
208
2C8
208
208
2C8
208
208
208
208
208
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CLCSE
CLOSE-SEY
CCHES IVE *
CENSE *
FAST

F IRM *
F IXED

GLUEDC *
iMMOVABLE
INEXTRICABLE
JAKMEC

SECURE

SEY

SoLiD

SC* ICIFIEC
TIGHT *
WECGED

FIRM *
EVEN

FLUSH
HCRIZONTAL
LEVEL

PLARE

SMOOTH+

BEEFY *
CHUNKY

FAY

FLESHY *
LUMPISH

LUNMPY

MEATY

PLUNP *
PLUMPISH
PUFFY *
RGUND
ACAPTABLE
CUCTILE
ESTENSILE
FLEXIBLE *
LITHE
MCLDABLE
RALLEABLE
PLASTIC
PLIABLE
PLIANT
STRETCHABLE
SUPPLE
TRACTILE
WHIPPY
BRITTLE
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FIRM-SETY
FIRM-SET
FIRM-SET
FIRN-SET
FIRMN-SET
FIRM-SET
FIRM-SET
FIRM-SET
FIRNM-SET
FIRM-SET
FIRM-SEY
FIRM-SET
FIRN=-SET
FIRM-SET
FIRM-SET
FIRN-SET
FIRN-SET
FIXED
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLESHY
FLESHY
FLESKY
FLESHY
FLESHY
FLESRY
FLESHY
FLESHY
FLESHY
FLESHY
FLESHY
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLEXIBLE
FLINSY
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45
45
45
45
45
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45
153
216
216
21¢€
216
216
21¢€
i95
195
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195
195
125
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3217
3217
327
321
327
327
3217
3217
321
327
327
163
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CEL ICATE
FRACILE
FRAIL
FRANSIBLE
GIMCRACK
SHAKY
SFATTERY
SHOLDY
SLEAZY
TEARABLE
TENUGUS
HISPY
BRICKT
BRILLIANT
CCLGRFUL
CEE®P

CEEP-CCLORED

FLARING
FLASHY
FLAUNTING
FLCRIC

FULL-CCLORED

GAULY
GLOWING
RUCCY
VIViID
CRIPPING
CRCFPING
EDCYINC
FLUIC

MEANDERING

0CZy
RIPFLING
AMORPHGUS
FLCWING
FLUENT
GCRY
LICLEFIEC
LICLIC
MATTERY
MELTING
PLASMATIC
PUSSY
RUNNING
RUNMNY
SAPPY
SCGF7
SCLUBLE
SQUASEY
WATERY
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*
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*

FLIMSY
FLINSY
FLIMSY
FLIMSY
FLIMNSY
FLIMSY
FLINSY
FLIMSY
FL IMSY
FLINMSY
FLIMSY
FLIMSY
FLCRID
FLCRID
FLCRID
FLORID
FLORID
FLORID
FLCRID
FLORID
FLCRID
FLCRID
FLCRIC
FLCRID
FLORID
FLCRID
FLOWING
FLCRING
FLCKING
FLCWING
FLOWING
FLCWING
FLCWING
FLUICAL
FLUICAL
FLUIDAL
FLUICAL
FLUICAL
FLUICAL
FLUICAL
FLUIDAL
FLUICAL
FLUIDAL
FLUIDAL
FLUICAL
FLUIDAL
FLUICAL
FLUICAL
FLUICAL
FLUIDAL

163
163
163
163
163
163
163
163
163
163
1€3
163
425
425
425
425
425
42¢
425
425
425
425
425
425
425
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350
350
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350
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335
335
335
33s
335
335
335
335
335
335
335
335
335
335
335
335
335
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CREASED
CREASY
CRUMPLEL
CRUSHEL
COG-EARED
PUCKERY
WRINKLY
DRENCHED
CANALLED
CHANNELED
FLUTED
FOLDEC
LINED
RIFLEC
RIPPLEC
RLYTY
STRIATED
WRINKLED
AIRY
ETHEREAL
GASEQUS
GASSY
STEAMY
VAPOROUS
WINDY
ASEEN
ASHY
CANESCENT
ccaL
DuLL
FROSTED
GRIZZLEC
GRIZZLY
HCARY
LEADEN
MCLE
MCusSY
NEUTRAL
PEARLY
SILVERY
SMCKY
STEELY
BALD
MANGY
NAPLESS
SMCOTH
THIN
THREACBARE
BRISTLY
CURLY
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FCLLCED
FCLCEOD
FOLCED
FCLCED
FCLCED
FCLCEC
FOLCED
FULL
FURROKEC
FURROWEC
FURRCWEC
FURROWEC
FURROWEC
FURROWEL
FURRONWEL
FURRGWED
FURRGOHWEL
FURROWEC
GASEQUS
GASEQCUS
GASEQUS
GASEQUS
GASECUS
GASEOUS
GASEOUS
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
GRAY
HAIRLESS
HAIRLESS
HAIRLESS
HAIRLESS
HAIRLESS
HAIRLESS
HAIRY
HAIRY

261
261
261
261
264
261
261

54
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262
262
262
262
262
262
262
262
262
336
33¢
33¢
33¢
336
33¢
336
429
429
429
429
429
429
429
426
429
42$
425
429
429
4H29
429
429
429
229
229
229
229
22§
229
259
259
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CCWANY
FEATHERY
FLEECY
FLUFFY
FREZZY
FURRY
HAIRY
MATTEC
NAPFY
PE~CHY
SHAGGEC
SHAGGY
TUFTY
VELVETY
WCOLLY *
ARMCREL

BONY

CALLCUS
CALLCLSED
CARTILAGINGU
CAST-1IRGN
CCNCRETE
CCRMNECUS
CRYSTALLINE *
FERRC-CONCRE
FIRN *
FLINTY
FCSSILIZECT
GLASSY &
CGRANITIC
LRAVELLY
GRISTLY
GRITTY

HARC *
HARCENED
HCGRNMNY
IRCA
PEBBLY
PETRIFIEC
RCCKY
SCLERCTIC
STARCHY
STEELY
STCNY
TENFERED
TOUCH *
VITRECUS
BAKED

BRANCEL
BURNEC
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HAIRY
FAIRY
HAIRY
HAIRY
FAIRY
HAIRY
HAIRY
HAIRY
HAIRY
HATRY
HAIRY
HAIRY
HAIRY
HAIRY
HAIRY
HARD
HARD
HARC
HARCL
HARD
HARC
HARD
HARC
HARD
HARC
HARC
HARD
FARD
HARD
HARD
HARD
HARD
HARLC
HARD
HARD
HARD
EARLC
HARD
HARD
HARC
HARC
HARC
HARD
HARD
HARC
HARD
HARD
HEATED
HEATED
HEATED
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259
259
259
259
259
259
259
259
259
259
259
25

259
259
25§
326
326
32é6
326
326
326
32¢6
326
326
326
326
326
326
326
326
326
326
326
326
326
32¢
326
326
326
326
326
326
326
326
326
326
326
381
381
381
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CHARREL
FUSED

DRY
cLgucy
CAMP

DANK

CEWY
CRIBBLINC
DRIPPING
DRIZZLING
OREIZZLY
FENNY
JUICY
MARSHY
MISTY
MCIST
MUCDY
cczy
PLUVIAL
SLIMY
SLUSHY
SPRINKLED
SCELCHY
SQUASHY
WATERY
WET
WETTEC
HAZY
INDISTINCT
MISTY
CRACKED
cLouoYy
CARK

CARK

HARD
CPAQUE
BLEMISHED
BCB-TAILEC
DEFICIENTY
DETERIORATED
FAINT
INSOLUBLE
AIRY
BLANK
BRITTLE
CCLORLESS
EMPTY
FEATURELESS
FRAGILE
GASECUS

®* e N W

¥
*x

HEATEC 381
HEATED 381
=0T 379
HUMID 341
HUMID 341
HUMID 341
HUMID 341
FUMID 341
HUMID 341
FUMID 341
HUMID 341
HUMID 341
HUMID 341
HUMID 241
HUMID 341
HUMID 241
HUMID 341
HUMID 341
HUMID 341
HUMIC 241
HUMID 341
HUMID 341
HUMID 341
HUMID 341
HUMIC 341
HUMID 341
HUMID 341
ILL-SEEN 444
ILL-SEEN 444
ILL-SEEN 444
IMPERFECT 6417
IMFERSPICUCUS68
IMPERSPICUOUS6E
IMPERSPICUOUS68
IMPERSPICUCUS68
IMPERSPICUCOUSGS
INCCMPLETE 55
INCCMPLETE 55
INCCMPLETE 55
INCCMPLETE 55
INCCNSTDERAE 33
INDISSCLUBLE324
INSUBSTANTIA 4
INSLBSTANTIA 4
INSUBSTANTIA 4
INSUBSTANTIA 4
INSUBSTANTIA 4
INSUBSTANTIA 4
INSLBSTANTIA 4
INSUBSTANTIA 4

GAU2Y
GCSSAMER
HOLLOW
LIGHTWEIGHKT
MISTY

PALE

PAPER
SHACOWY
TEALCLS
TRIN
TRANSPARENT
VACLOLS
VAPCRCUS
DEFICIENT
CARK
ARMCREL
BCMB-PROCF
f IRE~PROGF
CHANELECN
IRICESCENT
MCIRE
CPALESCENT
CPALINE
PEARLY
VERSICCLOR
MAZY
MEANCERING
SERPENTINE
TURNING
TRISTING
BEDCED
CECKEL
FILMY
FLAKY
FCLIATE
FOLIATED
LAMELLAR
LAMINATEC
MEMERANOUS
SCALY
SEAMEL
SHALY
SLATY
SCLANCUS
STORIED
STRATIFIEC
STRATIFCRYN
TABULAR
ZCAEC

SERE

INSUBSTANTIA
INSLBSTANTIA
INSUBSTANTIA
INSUBSTANTIA
* INSUBSTANTIA
INSUBSTANTIA
INSUBSTANTIA
INSUBSTANTIA
INSUBSTANTIA
INSUBSTANTIA
* INSUBSTANTIA
INSUBSTARNTIA
* INSUBSTANTIA
INSUFFICIENT636
* INVISIBLE 444
INVULNERABLE66C
INVULNERABLE66O
INVULNERABLEG6EC
IRICESCENT 437
* IRICESCENT 437
* IRICESCENT 437
% IRICESCENT 437
* IRICESCENT 437
* IRICESCENT 437
IRIDESCENT 437
LABYRINTHINEZ51
LABYRINTHINEZ251
LABYRINTHINE251
LABYRINTHINE251
LABYRINTHINEZ251
LAYERED 207
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LAYERED
* LAYEREC
LAYERED
ILAYEREC
LAYERED

2C7
2017
201
2017
2C7

LAYEREL
LAYERED
LAYERED
* LAYEREC

207
207
2C7
207

LAYERED
LAYEREC
* LAYERED
* LAYEREL
LAYEREC
LAYEREC
* LAYEREC
LAYERED
LAYEREC
LEAN
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SPICERY
SPINDLY

AIRY

BUGYANT
OCUGHY
FEATHERY
FCAMY

FRCTHY
GASEOUS
LIGHT
LIGHT-WELGHT
WEICRTLESS
WHIPPED
YEASTY *
DISSOLUBLE
LIQUEFIABLE
MCLTEN

RUNNY

SCLUBLE
SCLVENTY
DAINTY
ELCNGATELC
EXTENCED
EXTENSIVE
BRIGHT *
COLORFUL ¥
FLUCRESCENT *
INCANCESCENT*
LUNINESCENT +
LUMINCUS *
PECN
PHCSPHORESCE
RACIANTY *
SHINING
WELL~-LIY
ABLAZE

AFLANE

AGLOW

BEAMING
BLINDING
BLUSHING
BRIGHT *
BRILLIANT
CCLORED
CCLORFUL *
DAZZLING
EFFULCENT
FIERY

FLAMING
FLARING
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LEAN

LEAN

LIGHT

LIGKT

LIGHT

LIGHY

LIGHY

L IGHT

LIGHT

LIGHT

LIGHT

LIGHY

LIGKRT

LIGHT
LICUIFIEC
LICLIFIEC
LICUIFIEL
LICUIFIEL
LIQUIFIEC
LIGUIFIEL
LITTLE

LCNC

LChC

LONE
LUMINESCENT
LUMINE SCENT
LUMINESCENT
LUMINESCENT
LUMINESCERNT
LUMINESCENT
LUMINESCENT
LUMINESCENT
LUMINESCENT
LUMINESCENT
LUNINESCENT
LtUMINQUS
LUMINCUS
LUMINOUS
LUMINCLS
LUMINOUS
LUMINGUS
LUMINQUS
LUMINGUS
LUNFINOUS
LUMINUUS
LUMINOUS
LUMINGUS
LUMINCUS
LUMINCLS
LUMINCUS
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206
206
323
323
323
323
323
323
323
323
323
323
323
323
337
337
337
337
337
337
196
202
203
203
420
420
420
420
420
420
420
420
420
420
420
417
417
417
417
417
417
417
4117
411
411
417
417
417
4117
417

FLASEING
FLGCO-LIT
CLINTING
GLITTERY
GLCSSY *
GLOWING
INCANCESCENT
LAMEENT

LIGHT
LUSTRCLS *
RALCIANTY *
REFLECTING
REFRACTIVE
REFULGENT
SCINTILLATIN
SHEENY
SEINING

SHINY *
SCF1
SPARKLING
VIVID
WELL-LIT
BCCGCY

CIRTY

CRECGY

FENAY

MARSHY *
MIRY

MCCRISH

FCCRY

MCSSY

MUCKY

MUDEY *
MUSkY

cCczy *
PCACHY

CLACGY

SILTY

SLABBY *
SLINMY

SLUSFY

sceey

SPONGY *
SQUASHY *
SQUELCHY
ShAKPY

WATER LOGGED
WATERY

* TNCRETE
MASSY *

LUMINOLS
LUMINGUS
LUMINGUS
LUMINGUS
LUMINOUS
LUMINGOUS
LUMINOUS
LUMINOUS
LUMINOUS
LUMINGUS
LUMINOUS
LUNINOUS
LUMINOUS
LUMINOUS
LUMINOUS
LUMINOUS
LUMINGUS
LUMEINGUS
LUMINQUS
LUMINOUS
LUFINOUS
LUMINOUS
MARSHY
MARSHY
‘MARSHY
MARSKEY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MARSHY
MIRSKY
MARSHY
MATERIAL
MATERIA.

417
417
417
417
417
411
4117
417
4117
417
417
417
417
417
417
417

347
341
347
319
31s
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WEIGHTY
ADULTERATED
ALLOYED
BLENCEC
COMPCSITE
CAPPLEL

FUSEE
IRICESCENT
JUMBLED
KALEICCSCOPI
LINSEY-WCGLS*
MCTLEY
MULTIFCRM
PATCHEL
PATCHY *
STIRRED
TANGLED
WATEREL
BANCEC
BARREL
BLEMISHED
BRINCED
BRINDLED
cLouDY
CusTY
FRECKLED
JASPEREL
LINECD
MARBLEC
PGCKVMARKED
SPECKLED
SPECKLELY
SPOTTED
SPCTTY *
STREAKEC
STREAKY
STRIATEC
STRIPED

TABBY

VEINELC
MANIFCLD *
MCSAIC

MCTLEY
MLLTIFCLD
VARIFCRM
DANGLING
DECOMPOSED
CRY *
FLAPPING
FLOPPING
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MATERIAL
MIXED

MIXED
MIXED -
MIXED

MIXEC

MIXED

MIXED

MIXECD

MIXED

MIXED

PIXED

MIXEC

MIXED

MIXEDC

MIXED

MIXED

MIXED
MCTTLED
MCTYTLED
MCTTLEC
MOTTLED
MOTTLEL
MCTTLED
MCTTLED
MCTTLEC
MCTTLEC
MCTTLEC
MGTTLEC
MCTTLEL
MCYTLEC
MCTITLEC
MCTTLED
MOTTLEC
MCTTLEC
MOTTLEC
MOTTLEC
MCTTLED
MCTTLED
MCTTLEC
MULTIFCRM
FULTIFGRM
MULTIFCRM
MULTUFCRM
MLLTIFCRM
NCN-ADHESIVE
NCN-ADHESIVE
NCN-ACHESIVE
NCN-ACHESIVE
NCN-ACHESIVE
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319
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43
43

437

437

437

437

4317

4317

437

437

4317

437

431

437

437

4317

437

437

4317

437

437

431

437

437
82
82
82
32
82
49
49
49
49
49

FLCFPY
FLUID
IFPPISCIBLE
LAX

Liquic
LCOSE
LCCSE-KNIT
PENCENT
PENCULOUS
RELAXED
RUNNY

SENICETACHELC

SEPARATE
SLACK
SLIFPERY
SMCCTH
STREAFMING
WATERY
ANCRPECUS
BUMPY
PATTERALESS
RCLUGH
UNICUE
CRENATE
CENTATE
JAGCEL
JAGCY
NCTCHY
SERRATED
SELRP
TCGTHED
BLANK
CLCLCELD
CLoUCY
CCATEL
CIw

CIRTY
CRUMLY
FILNY
FCCCY
FRCSTED
HAZY
INMPERVIGUS
MISTEC
FISTY
MLoCYy
MURKY
CPACICLS
PULCLEC
SMCKkY
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NON-ADHESIVE
NON-AFHESIVE
NGN-ACHESIVE
NON-ADHESIVE
NCN-ADHESIVE
NON-ADHESIVE
NON-ACHESIVE
NON-ADHESIVE
NON-ADHESIVE
NON-ACHESIVE
NON-ADHESIVE
NCN-ARHESIVE
NON-ADHESIVE
NON-ADHESIVE
NON-ACHESIVE
NON-ADHESiVE
NON-ACHESIVE
NON-ADHESIVE
NON-UNIFORM
NON-UNIFORM
NON-UNIFORM
NCN-UNIFGRM
NON-UNIFORM
NOTCHEC
NOTCHED
NOZCHEL
NOYCAED
NOTCHED
NCTCHEC
NCTCHED
NOTCHEL
CPACLE

OP AQUE
OPACUE
OPAQUE
CPACUE
OPAQUE
CPAQUE
CPAQUE
OPAQUE
OPAQUE
OPAQUE
CPAGUE
OPAQUE
OPAQUE
OPACQLE
OPAQUE
GPAQUE
GPAQUE
OPAQUE

4S5
49
49
49
49
49
49
49
49
49
49
49
45
435
49
49
49
49
17
17

17

17
26¢C
26C
260
26C
26C
260
260
260
423
423
423
423
423
423
423
423
423
423
423
423
422
423
423
423
423
423
423
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;
: SCOTY * CPACUE 423  DULST-CCVERED PCWCERY 332
‘ THICK * CPAQUE 423  LLSTY * POMWDERY 332
4 TURBIC OPAGUE 423  FLCCCULLENT * PCKLCERY 332
; VAPCRCLS * OPACUE 425  FLCURY * POWCERY 332
AWRY CRDERLESS 61  FRIABLE PCWCERY 332
SRUFFLEC CRCERLESS 61 GRANULAR * PCHWDERY 332
3 SLACK * CRCERLESS 61  GRANULATEL POWCERY 332
g : CLEAR * CRDERLY 60 GRATEC POWDERY 332
1 SFCCTH * CRCERLY 60  GRAVELLY POWDERY 332
S ENAMELED CRNAMENTEC 844  GRITTY PCWCERY 332
: GLITTERING # CRNAMEATEC 844  GRCUNC * POWLERY 332
3 PCL ISHED CRNAMENTED 844  NILLEC PCWCERY 332
DANGL ING PENCENY 217  PCMWOERY * POWDERY 332
1 ORCCPING PENCENT 217  SANCY * PCWOERY 33
£ FANGING PENCENT 217  SIFIEC PCWCERY 332
LCGCSE * PENCENT 217  SMCKY * POWDERY 332
PENDLLGUS PENCENTY 217  SGOY v ChCERY 332
\ PENSILE PENCENT 217  FLABBY * PULPY 3156
y SUSPENDED PENCENT 217  FLESFY * PULPY 356
: FLAWLESS PERFECT €46  MARSHY * PULPY 356
¢ BOREC PERFCRATEC 263  PASTY * PULPY 35¢
: CRILLEC PERFORATED 263  PLLFY * PULPY 35¢
! HCLEY PERFORATED 263  SCGEY * PULPY 35¢
; HCNEYCOMBED  PERFORATED 283  SPCAGY * PULPY 356
! PEPPEREC PERFORATED 263  STAGNATING QUIESCENT  26¢
: RIODLED FERAFORATED 263  RACIANT * RACIATING 411
: CLEAR * PERSPICLOUS 567 REFLECTING ¥ RADIATIANG 417
' DEFINITE * PERSPICUCUS 567  AERIFIEC RARE 325
i LIMPIC PERSPECLCUS 567  ARERATED RARE 325
: LucIc PERSPICUCUS 567  CGMPRESSIELE RARE 325
; TRANSPARENT  PERSPICUCUS 567  ELASTIC RARE 325
§ CHECKERED PIEC 437  FINE * RARE 32s
; DAPPLED PLEC 437  FLIMSY * RARE 325
¢ GRIZZLEC * PIEC 437  GASECLS RARE 325
) PATCHY PILLC 437  HCLLOW RARE 32¢
t PIEBALD * PLEC 437 INSUBSTANTIA RARE 325
; PIED * PIEC 437  LIGHT * RARE azs
. PINTO PIEC 437  SPCAGY RARE 325
! RCAN * PIEC 437  SUBTILE RARE 325
' BARE * PLAIN 573  TENUCLS RARE 325
; CLEAN PLAIN 573  THIN RARE 325
3 LEAKY PORGUS 263  WISPY RARE 32¢%
: PERCCOLATING  PORCUS 263  BAGCY RECEPIENT 194
2 SPONGY PCRCUS 263  CCANFORMABLE  REGULAR 81
i BRANNY PCHCERY 332  SNFCCY+ * REGULAR 81
: BRITTLE PCHCERY 332  STANCARCIZED REGULAR 81
£ CRUMRLED PCWCERY 332  ASPHALTIC RESINQUS 357
: CRUMBLING PCHWCERY 332  BRITUMINOLS RESINGUS 357
L CKUNMBLY PCWCERY 332  GUMMOLS RESINOUS 257
£ DIRTY PGWCERY 332  MYRRHY RES INOUS 357
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PITCFY * RESINGUS
RESINY RESINCUS
TAPRY RES INOGLS
VARNISHED RES INOUS
ADHESIVE * RETENTIVE
CLINGING RETENTIVE
CCHESIVE RETENTIVE
FIRM RETENTIVE
GLUEY RETENTIVE
GUNMY RETENTIVE
INCISSCLUBLE RETENTIVE
STICKY RETENTIVE
FIRM RIGIC
FIRM~PACKEL RIGIC
FIRM-SET RIGID
IKCCNFRESSIR RIGID
INELASTIC * RIGID
INEXTENSIBLE RIGIC
INFLEXIBLE RIGID
INTRACTABLE RICID
CBDURATE RICID
SPRINCLESS RIGIC
STARCFHED RIGID
STARCHY RIGID
STIFF * RIGID
TAUY * RIGID
TENSE RIGIC
TIGHT * RIGID
TIGHY-STRUNG RIGIC
BALLELC RCTUND
BEACLIKE ROTUNC
BEADY RCTUND
COLUMNAR ROTUND
GLCBULAR ROTUNC
BLISTERED ROUGH
BRCKEN * RCUGH
BUNMPY * RCUGH
CCARSE * ROUGH
CCARSE-GRAIN RCUGH
CCRRUGATELC * ROUCH
CRAGCY * RTUCH
CROSS~-GRAINE RLUGH
CNARLEC * RCUCH
JAGGECL * RCUGH
KNCBBY ROUGH
KACTTED * RCUGH
LUMPY * ROUGH
NCEULAR RCUCHK
NUBBLY RCUGH
PITTEL * RCUCGH

357
357
3517
357
118
778
778
178
178
778
78
178
32¢
326
326
326
22¢
326
326
32¢
326
326
326
326
326
326
326
32¢
326
252
252
252
252
252
259
259
259
25S
259
259
259
25%
25S
259
256
253
258
259
259
25S
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PCT~-HCLEL
RIPPLING
RCUGH
RCUCH=-HEWN
SCAEDRY
STCAY
STULCE.

kR IMKLF.!
EMECSSE.
INPERNMEARLE
IMPERVIOUS
SHACGhY
SHALCY
UNERAGECUS
AIR-PROOF
AIR-TIGHT
CLCTITEC
CCLILOICAL
CREANY
CURLLEL
ENULSIVE
GELATINCUS
JELLEEC
JUICY
LACTEAL
LACTESCENT
LUMPY
MARSHY
MILKY
rbUCLY
MLSRY
PULPY

RCPY

SAPPY
SEMIFLUIL
SILiY
SLAEBY
SLINMY
ELUSHY
SCUFPY
SCUASHY
SCUELCRY
STARCHY
sTcCey
THAWING
THICK
CLCLDY
CPALESCENT
CPALINE
MILKY

* %

%

»

* % % ¥ *

RCLGH
ROUGH
RCUCH
ROLGH
ROUGH
ROUGH
ROUGH
ROUGH
SALIENT
SCREENEL
SCREENEC
SCREEN"T
SCREENL™
SCREENEL
SEALEC-TFF
SEALED-CFF
SENMILICQUID
SEMILIQLID
SEMILICUID
SEMILICLID
SEMILIQUID
SEMILICLID
SERILIGLIC
SENILIQLID
SEMILIQUILC
SENMILICUIC
SEMILIQUID
SENILIQUID
SENILIGQLID
SEMILIQUID
SEMILIQLID
SEMILIQUID
SENMILICUID
SEMILIQUID
SENILIGUID
SEMILIQLID
SEMILIQUID
SEMILIQUID
SEMILIQUID
SEMILICQUID
SEMILIQUID
SENILICQUID
SENMILICLID
SEMILIQUID
SENILICLID
SENMILIQUID

259
259
259
25%S
25%
256
256
259
254
421
021
421
421
421
264
2¢64
354
3154
354
354
354
354
354
354
354
354
354
354
384
354
354
354
354
384
354
354
354
354
154
354
354
354
354
354
354
384

SEMITRANSPAR424
SEMITRANSPAR424
SEFITRANSPAR424
SEMITRANSPAR424
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MISTY
PEARLY
BLURRY
Fu22vY
INCISTINCT
SHADEC
SFADY
VAGUE
LIGHT
ACUTE
ARRCWY
BARBEC
BRANBLY
BRIERY
BRISTLING
BRISTLY
CCMBLIKE
CRAGGY
CUSPED
ECGED
HAIRY
JAGGY

KEEN
NEECLELIKE
NCTCHED
PECTINATED
PRICKLY
SNAGGY
SPIKEL
SPIKY
SPINCUS
SPINY
SPURRED
STUCCEC
TRISTLY
THCRNY
WHETTED
BARE
ELEMENTAL
HCMESPUN
HCNOGENEDUS
MCNOLITHIC
UNTFIEC
UNIFCRM
UNRAVELED
CAINTY
DRIBBLING
DCHNY
ENAMELED
EVEN

*

* *

*

SEMITRANSPARSG24
SEVITRANSPARSG24
SHLATOWY 41$
SHACCHWY 419
SHALCONWY 419
SHALGONWY 419
SHACONWY 419
SHACOWY 419
SHALLCHW 212
SHARP 256
SHARP 256
SHARP 256
SHARP 256
SHARP 25€
SHARP 256
SHARP 25¢
SHARP 25¢
SHARP 256
SHARP 256
SHARP 25¢
SHARP 25¢€
SHARP 256
SHARP 256
SHARP 256
SEARP 256
SHARP 256
SHARP 256
SHATP 256
SFAFP 256
SHARP 256
SHARP 256
SHARP 256
SHARP 256
SEARP 256
SHARP 256
SHARP 256
SHARP 256
SIMPLE 44
SIMPLE 44
SIMPLE 44
SIPFLE 44
SIMFLE 44
SIMFLE 44
SINFLE 44
SINPLE 44
SMALL 33
SMALL 33
SMCCTH 258
SMGCTH 258
SMCLTH 238
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FLAT

FLEECY

FLUSH

GLASSY *
GLAZEC
GREZSEC
GREASY »
LACCUEREC
LANATE

LEVEL
LUBRICATELC
PCLISHED
SATINY

SHINY X
SILKEN

SILKY *
SLEEK *
SLICK
SLIFPERY *
SLITHERY
SFCCTH *
SMOCTH-TEXTU
SCAPY

SCGF1

CILEC

CILY
VARNISHEC
VELVETY
WAXED
WELL-ERUSFED
WOOLLY *
EEL-LIKE
PERISTYALYIC
SERPENTINE
SNAKY *
WRICGLING
BENCABLE
COMPRESSIBLE
CUSHICNY
CCUGHY

CCuWNY *
ELASTIC
FLABBY
FLACCIV
FLEECY
FLCCCULENT »
FLCFPY
FLUIDAL
GIVINC

CRASSY *

* % % %

»

“+

SMCOTH
SMCOTH
SMOCTH
SMOOTH
SMOCTH
SMOOTH
SMCCTH
SMOOTH
SMCOTH
SMCGTH
SMOCTH
SMOCTH
SMOCTH
SMCCTH
SMOCTH
SMOCTH
SMOCTH
SMGGTH
SMCCTH
SMCOTH
SHMCCTH
SMOCTH
SMOCTH
SMOCTH
SMCOTH
SMCOTH
SMCOTH
SMCCTH
SMOOTH
SMCQTH
SMGOTH
SNAKY
SNAKY
SNAKY
SNAKY
SKAKY
SOFT
SOFT
SOFT
SCFT
SOFT
SCFT
SOFT
SOFT
SOFT
SOFTY
SOFY
SOFT
SCFT
SOFT

258
258
258
258
258
258
258
258
258
258
258
258
258
258
258
25

258
258
258
258
25

258
258
258
258
258
25

258
258
258
258
251
251
251
25

251
3217
327
321
3217
3217
3217
327
327
321
321
3217
3217
327
3217
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INPRESSIBLE

JUICY

L IGHT
LIMp
MARSHY
MELLCW
MELTING
MCSSY
MUSHY
PRCLCEC
PILLCHWY
PITHY
PLUSHY
PULPY
SILKY
SMOOTH
SCFT
SCGGY
SPONGY
SPRINGY
SQUASHY
SCUEL CHY
TENDER
TURFY
VELVETY
WAXY
YIELDING
BLACK
CREANY
DARK
CELICATE
DINGY
CRAB
outL
DLSTY
FACEC
FLAT
LIGHTY
MAT

PALE
PASTEL
PATINATEC
PEARLY
SCFT
TENCER
WEATHERED
CLEFT
CLCVEN
CRACKED
LATTICEC

* * W »

* W W

L IR 2K 2R 3%

*

SOFT
SCFY
SCFT
SCF7Y
SCFT
SCFY
SOF1
SCFTY
SCF7
SCFT
SCFT
SCFT
SGFT
SGFT
SCFT
SCFT1
SCFT
SCFY
SOFT
SCFT
SCFY
SCFT
SCFY
SCFT
SCFY
SGFT
SCFTY
SCFT-HUED
SUFT-HUEC
SCFT-HUED
SOFT-HUEC
SCFT-HUED
SCFT-HUEL
SGFT-HUEL
SCFT-HUEC
SCFT-HUEC
SCFT-HUED
SOFT-HUEC
SOFT-HUED
SCFT-HUEC
SCFT-HUEC
SCFT-HUEC
SOFT-HUEL
SCFI-HUED
SOFT-HUEC
SCFT-HUECD
SPACED
SPACEL
SPACED
SPACED

227
221
27
327
327
327
3217
327
327
327
327
227
327
3271
327
3217
327
327
327
327
327
327
327
3217
327
327
327
425
42%
425
425
425
425
42%
425
425
425
425
425
42¢%
425
425
~2Z%
425
42%
h25
201
201
201
201
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MESKEC
SPLIT
BAGCY

BRANCEING

IMMCBILE

IMMCVACLE
PETRIFIEC

EVEN

INFLEXIBLE

RIGID
UNBENT
STEELY
TGUGH

TCUCGHENEC

*

*
*

CRYSTALLINE #

LANCE~-SHAPED

ALLLVIAL
CRALKY
CLAYEY
LCANMY

CLCSE-®KCVEN

CCARSE

CCARSE-GRAIN

CRCSSED
CELICATE
FILNY
FINE

FINE-GRAINEC

F INE~SPUN

FINE-WCVEN

GCSSAMERY
CRAINEC
GRANULAR
GRITTY
HCCCEN
HCMESPUN

*

*
*

*

LINSEY-WCCLS*

RIBBED
RGUCH
SATINY
SILKY
SVCCTY
SULBTILE
TEXTILE
TEXTURAL
TWILLED
WCVEN
ROPY
SCLIC
STRCNC

*

» *

SPACED
SPACEC
SPACICUS
SPACIOUS
STILL
STILL
STILL
STRAIGHT
STRAIGKT
STRAIGHT
STRAIGHY
STRONG
STROANG
STRCNMG

SYMMETRICAL

TAPERINC

TERRITCRIAL
TERRITORIAL
TERRITORIAL
TERRITORIAL

TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTLRAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
TEXTURAL
THICK
THICK
THICK
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183
183
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266
266
249
249
249
24S
162
162
162
245
256
344
344
344
344
331
331
331
331
321
331
331
331
331
331
331
321
331
331
321
331
331
331
331
331
331
anl
331
331
331
331
321
205
205
205
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STUBBY * THICK
THICK-RIBBED THICK
THICKSET * THICK
VISCIC * THICK
FAST TIEC
GATHERED TIEC
INEXTRICABLE TIEC
INTERVGLVEC TI1EC
KNCTTED TIEC
LASHEL TIEC
SECURE TIEC
SEKN TIEC
STITCHED TIEC
TANGLED * TIEC
TAUT * TIEC
TENSE TIEC
TIGHT TIEC
WELL-TIED TIEC
COCGGEC TOOTHED
FANGEC TCOTHECL
HORNEC TOOTHELC
NCTCHED * TCCTHED
SERRATED TCCTHED
TCOTHY TCOTHEC
TUSKED TCCTHEC
TUSKY TCOTHED
ACHESIVE * TCUGH
CLINGING * TOUGH
CLCSE-WCVEN TOUGH
CCHESIVE TCUGH
CCRIACEQUS TOUCH
FItRCUS TCUGH
GRISTLY TOUGH
GUMNY * TOUGH
INELASTIC * TCUGH
LEATrERY * TOUCGH
RIGID TCUGH
RUBBERY TCUCH
SEMILIQUID TCUGH
SPRINGLESS TOUCGH
SV ICKY TCUCH
STRINGY * TCUGH
STRONC-FIBER TCUGH
TOUGH * TCUGH
TOUGHENED TOUCGH
VISCILC TCUGH
VULCANIZED TOUCGH
AIRLESS TRANQUIL
CHANGEABLE TRANSIENT
CHANGEFUL TRANSIENT

T e T T T T R T Y 13,
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205 FACING
205 VCLATILE
205  CLEAR *
205  CRYSTAL

45  CRYSTALLINE *
45  FINE *
“5  GLASSY *
45  HYALINE

45 LIMPIC *
45 LIQUIC *
45 SHEER *
45  THIA *
45  TRALUCENT

45  TRANSLUCENT *
45  TRANSPARENT *
45  TRANSPICLCUS
45  VITRECUS

45  EBRAMCFING

256  CARIOLS

256  CGARSE *
256  DUMNGY

25¢  FECAL

256  FESTERINC

256  FETID

256 FCUL

256  MAGCGTY

329  RCTTEC

329  SCAEBBY

329  SLUMMY

329  SQUALIC

326  ERGHNED

329  BARE *
326  BASTEL

329  GREASET

329  CGREASY *
329  LUBRICATEC
329 CILEC *
329 CILY *
329  SLIFPERY *
329  BRIGHT *
329  BURNISHEC

329  CLEAR *
329  CLOUDBLESS

329 CIAPHANGUS
329 FAIR *
329  GLASSY *
329  GLEAMING

266 LUCIO

114  PELLUCID

114  PCLISFHED

81
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TRANSIENT
TRAANSIENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
TRANSPARENT
UNASSEMBLED
UNCLEAN
UNCLEAN
UNCLEAN
UNCLEAN
UNCLEAN
UNCLEAN
UNCLEAN
UNCLEAN
UNCLEAN
UNCLEAN
UNCLEAN
UNCLEAN
UNCOCKED
UNCOVEREC
UNCTUCLS
UNCTUOUS
UNCTUOUS
UNCTLOUS
UNCTUQUS
UNCTUOL S
UNCTUQUS
UNCIMMED
UNC IMMED
UNCIMMEC
UNCIMMEL
UNCIMMEC
UNCINMED
UNCIMMEC
UNCIMMEL
UNCIMMELD
UNC IMMEC
UNDIMMED

114
114
422
422
422
422
422
422
422
422
422
422
422
422
422
422
422

15
643
645
649
64S
649
645
649
649
64S
649
€4S
649
670
229
357
351
357
351
357
357
351
4i1
4117
4117
411
417
411
4117
417
411
417
4117
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RRET

SFACGRLESS

TRANSLUCENT
TRANSPARENT

CORRUGATED
CRIMPED
CRINKLY
CURLY
FRIZZY
INDENTED
KINKY
RAGGEC
SCALLCPED
WAVY
WCOLLY
WRINKLED
CEFICIENT
CISTORTEC
ALIGNED
ASSCRTED
CCNSISTENT
DRAB
CRILLED

EQUILATERAL

FLAT
FLUSH
GRAY

INVARIABLE

LEVEL
FATT ERNED
REGUL AR
SIMILAR
SMCCTH

STANDARDIZFD
SYMMETRICAL

BECLCUDED
BEFOGCED
cLGucy
CIMMED
MISTEC
OBSCURED
OPAQUE
SCREENED
CLARIFIED
CLEAN
CLEAR
PURE
UNCILUTED
CRY

FRAIL
BATEC

* % #

*

¥

*

UNCIMMEC 417
UNCIMMEC 417
UNCIMMED 4117
UNDLLATCRY 251
UNDULATCRY 251
UNDULATCRY 251
UNDULATORY 251
UNCULATCRY 251
UNCULATCRY 251
UNCULATCRY 251
UNDLLATCRY 251
UNCULATCRY 251
UNDULATORY 251
UNDULATGRY 251
UNCULATCRY 251
UNECUIPPEC 67C
UNECUAL 29
UNIFCRM 16
UNIFORM 16
UNIFORV 16
UNIFGRM 16
UNIFORM 16
UNIFORV 16
UNIFORM 16
UNIFORM 16
UNIFORM 1€
UNIFORM 1¢
UMNIFCRM 16
UNIFORM 16
UNIFORY 16
UNIFORM 1€
UNIFORM 16
UNIFORM 16
UNIFORM 16
UNLIT 418
UNLIT 418
UNLIT 418
UNLIT 4:8
UNLIT 418
UNLIT 418
UNLIT 418
UNLIT 418
UNMIXELC 44
UNMIXEC 44
UNMIXEL 44
UNMIXED 44
UNMIXEC 44
UNPRODUCTIVELT72
UNSAFE 661

UNSHARPENED 257

82

BLUFF
BLUNT
BLUNTED

BLUMT-NCSED

cuLL
ECCELESS
FLAT
FLATTENEC
RUSTY

ShuB
STueBy
TCOTHLESS
CISTORTEL
ALTERABLE
FLCWING
FLUIC
LCCSE
PALLEPBLE
MELTIMNG
MERCURIAL
PLASTIC
PUFFY
RCCKY
RUNNING
SOFT
UNATTACHEL
WHIFFLING
WCBELINC
YIELDING
EULKY
8CME-PROGF
CANP-PROCF
CENSE
EVERGREEN
FIRE-PRCGF

INPERMEABLE

INELASTIC

INFRANGIBLE

CCCG-EAREC

WELL-TRUMBED

HELL-WCRN
WCRN
EVAPORABLE
GASSY
SMCKY
STEAMY
VEPCRABLE
VAPCRISH

VAPCRIZARLE

VAPCRCLS

* % »

*

*

UNSHARPENED
INSHARPENEL
UNSHARPENED
UNSHARPENEC
UNSHARPENED
UNSHARPENEC
UNSEARPENEC
UNSHARPENED
UNSHARPENEC
UNSHARPENEC
UNSHARPENEC
UNSHARPENEL
UNSIGHTLY
UNSTABLE
UNSTABLE
UNSTABLE
UNSTABLE
UNSTABLE
UNSTABLE
UNSTABLE
UNSTABLE
UNSTABLE
UNSTABLE
UNS 4BLE
UNSTABLE
UNSTABLE
UNSTABLE
UNSTABLE
UNSTABLE
UNWIELDY
UNYIELDING
UNYIELCING
UNYIELCING
UNYIELDING
UNYIELCING
UNYIELDING
UNYIELDING
UNYIELCING
USED

USED

USEL

USEC
VAPCRIFIC
VAPCRIFIC
VAPORIFIC
VAPGRIFIC
VAPCRIFIC
VAPCRIFIC
VAPCORIFIC
VAPCRIFIC

257
2517
257
2517
257
257
257
251
2517
251
257
2517
842
152
152
152
152
152
152
182
152
152
152
152
152
152
152
152
152
195
162
162
162
162
162
162
162
162
613
673
673
673
338
338
338
338
338
338
33¢
338
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VAPLIRY
VOLATILE
BICOLCR *
CCLORFUL *
FLCRID
MANIFCLD *
MOSAIC

MCTLEY
MULTICCLCRED
MULTIFORM
PANEC

PANELED
PARTICCLCREL
PATCHED

PLAIC

RAINBCHW
TRICOLCR *
BUSHY
EVERGREEN
FLCRAL
FLCWERY

T IASSY *
GREEN *
HARD-GRAINED
LUSH

MCSSY

RANK
SCFT-CGRAINEC
TURFEN

TURFY

VERDANT

WEEDY

WOGoDY

ACHES IVE *
CLAMMY *
CCHES IVE
GLUEY

GUMMNY *
JANMY
MUCILAGINCUS*
MUCRDUS *
PHLECGMATIC
PITLITCOUS
STICKY *
SYRUPY

TACKY

TREACLY
DETECTABLE
PALPABLE
PERCEPTIBLE

VAPCRIFIC
VAPCRIFIC
VARIEGATED
VARIEGATEC
VARIEGATED
VARIEGATED
VARIEGATED
VARIEGATED
VARIEGATEC
VARIEGATED
VARIEGATED
VARIEGATED
VARIEGATED
VARIEGATED
VARIEGATED
VARIEGATED
VARIEGATED
VEGETAL
VEGETAL
VEGETAL
VEGETAL
VEGETAL
VEGETAL
VEGETAL
VEGETR\
VEGETAL
VEGETAL
VEGETAL
VEGETAL
VEGETAL
VEGETAL
VEGETAL
VEGETAL
VISCID
VISCIC
VISCID
VISCIC
VISCID
VISCID
VISCIC
VISCID
VISCID
VISCIO
VISCID
VISCIC
viscio
VISCID
VISIBLE
VISIBLE
VISIBLE
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338
333
437
437
437
437
437
437
437
437
437
437
437
437
437
437
%437
366
366
366
366
36¢€
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36¢
366
366
366
366
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354
354
354
354
354
354
354
443
443
443
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EFFERVESCENT

HYDROUS
MCIST
WATERY
WET
COLCRLESS
CRCCPING
ORY
FLAEBY
FLACCIC
FLOPPY
GIVING

INSUBSTANTIA

LIGRY

LIGFTREIGHT

LIMP
LCCSE
PALE
RELAXEC
RICKETY
SLACK
SLIGHT
SMALL
SCF7
THIN
TCTTERY
UNSTABLE
KATERY
WCBBLY
YIELCING
BARE
BROKEN
CRUNBLING
DECAYING
CEFLATED
DISTCRTED
ROTTEN
RUSTING
STRIPPED

*
*

*

KEATHER-BEAT*

WITHERED
WCRA
LEACEMN
MASSIVE
MASSY
WEICHTEC
CLEAR

CONSPICUOLS

CEFINITE
DISTINCT

*
*
L
*

WATERY
WATERY
WATERY
KATERY
KATERY
WEAR
WEAK
KEAK
WEAK
WEAK
WEAK
WEAK
WEAK
WEAK
KEAK
WEAK
REAK
KEAK
WEAK
WEAK
WEAK
WEAK
WEAK
KEAK
WEAK
WEAK
WEAK
WEAX
WEAK
WEAK
WEAKENEC
WEAKENEC
WEAKENEL
WEAKENEC
WEAKENEC
WEAKENEC
".EAKENEC
WEAKENEL
WEAKENEL
WEAKENEC
WEAKENECL
WEAKENEL
WEIGHTY
WE IGHTY
WEIGHTY
WEIGHTY
WELL-SEEN
WELL-SEEN
WELL-SEEN
WELL-SEEN
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339
339
338
339
339
163
163
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163
163
1¢3
163
163
163
163
163
163
163
163
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163
163
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163
163
163
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163
163
163
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163
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162
163
1€34
163
163
163
163
163
222
322
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322
443
443
443
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EYE~-CATCHING WELL-SEEN

GLARING WELL-SEEN
LUMINGUS WELL-SEEN
PLAIN * WELL-SEEN
SHINING WELL-SEEN
STRIKING WELL-SEEN

WELL-DEFINED WELL-SEEN
WELL-MARKEC  WELL-SEEN
AIRY kINCY

443
443
443
443
443
443
443
443
352
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