
u.s. DEPARTMENT OF COMMERCE 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
NATIONAL MARINE nSHERIES SERVICE 





UNITED STATES DEPARTMENT OF COMMERCE 
Maurice H. Stans, Secretary 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

NATIONAL MARINE FISHERIES SERVICE 
Philip M. Roedel, Direcfor 

Use of Abstracts and Summaries 

as Communication Devices in 

Technical Articles 

By 

F. BRUCE SANFORD 

Circular 349 

Washington, D.C. 

February 1971 



CONTENTS 

Page 
Introduction .. ... . ............ . . . . . .. . .............. . .. . .. 1 

I. The abstract . ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
A. Functions of the abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

1. Supplementing the title . . . . . . . . . . . . . . . . . . . . . . . . . 2 
2. Giving a bird's-eye view . . . . . . . . . . . . . . . . . . . . . . . . 2 
3. Solving the problem of the surprise ending . . . . . . . . . . 2 

B. Design of the abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
1. Length ..... . .... . .................... . ..... 2 
2. Contents ...... . .. . .. . ........... . .... .. ..... 3 

II. The summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
A . Functions of the summary . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

1. Consolidating information ....................... 4 
2. Aiding the reader's memory . . . . . . . . . . . . . . . . . . . . . 5 

B. Design of the summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
1. Length .......... . . . ................ . ....... 6 
2. Contents ............ . .. . ..... . .............. 6 
3. Position... . ........ . . . ... . .. . ......... . ..... 6 

Summary 7 

Conclusion ...................... .. .. . ........... . ........ 8 

Acknow ledgmen t 

Literature cited 

Appendix 

iii 

8 

8 

9 



ABSTRACT 
Ab. tract and summarie , if appropriat iy 

ten, hpip the author communicate his ideas. 
circular gives the rationale for u ing these commu 
nication devices and tells how to de. ign them. Wi 
this knowle<igp, the author of a technical article c 
use them to best advantage in getting his ideas acro 
to the reader. 



Use of A bstracts and Summaries 
as Com munication Devices In 

Technical Articles 

By 

F. BRUCE SANFORD, Senior Scientific Editor 

Bureau of Commercial Fisheries Division of Publications 
Bldg. 67, U.S. Naval Air Station 

Seattle, Washington 98115 

INTRODUCTION 

Communicating complex factual in­
formation to a reader is hard to do. Be­
cause it is difficult, the technical author 
has to use a number of writing devices 
to get his ideas across. Among these 
devices are headings and introductions, 
tables and graphs, and drawings. Still 
others are abstracts and summaries. A 
brief abstract at the beginning of an 
article and a comprehensive summary at 
the end help the author transfer ideas 
from his mind to the r eader's mind. These 
abstracts and summaries, which are in­
cluded to help the author communicate, 
are integral parts of his article and are 
written as such. 

To write these abstracts and sum­
maries so that they will aid communi­
cation maximally, an author needs to 
recognize that abstracts and summaries 
are of at least two kinds. The first kind, 
which is the one I referred to in the pre­
(,eding paragraph, may be called commu­
nication abstracts and summaries, inas­
much as their pri.mary purpose is to help 
the author communicate directly with his 
eader. The second kind may be called 

retr ieval abstracts and summaries, inas-

much as their primary purpose is to 
assist the reader to retrieve, f r om the 
general technical literature, those articles 
that supply information he needs. Ab­
stracts and summaries of this kind are 
published separately from the original 
articles and are to be found in such 
journals as Chemical Abstracts, Biological 
Abstracts, and Commercial Fisheries Ab­
stracts. 

An author who fails to distinguish 
between the two kinds of abstracts and 
summaries will have trouble writing 
either kind. Consequently, unless he 
maker this distinction, neither his com­
munication abstracts and summaries nor 
his retrieval abstracts and summaries will 
perform their own specialized functions 
well. 

A discussion of how best to write re­
trieval abstracts and summaries is out­
side the scope of this circular. It there­
fore will be limited to a consideration of 
how communication abstracts and sum­
maries can best be written to accomplish 
the individual purpose for which each is 
used. 

Because an author presents the ab­
stract at the beginning of his article and 
the summary at the end, we consider the 
abstract first and the summary second. 



\. THE ASTRACT 

What an' thp fundlnn of lh nh­
stracl and how ("In WI' dpsi 'II it 0 th l 
it wili fulfill th,' (. function optimally? 

A. FUNCTIONS OF THE ABSTRACT 

The ab -tract ta thr main function 
(1) supplpmenting th titl of th artlcl., 
en giving the nud r n bird' - ~ vi, • 
and (3) nlvin~ th probll'm of th... ur­
prise endin '. 

1. Supplementing the Title 

The fir t fun lion of th' ab rnct i 
to supplpment th titl of th article nnd 
thereby h('lp th pot ntlnl r auer d id 
whether or not th al'tiel i \\orlh Ills 
while, Titll's, for practical r(>a on ,m t 
be short, Bing hort, th y ordinarily 
cannot con\,'Y sullici"nt information to 
enable th readt'r to judgt' nc('urately th,' 
yalue of the articl(> t him, '11w ab tr ct, 
not being a, Iimit"d in wordag a th 
title is, can make up for lich dl'ficienci 
of the title. 

2. Giving a Bird's-Eye View 

The second function of the ab tract 
is to give the reader a hird'. -eye view 
of the contents of the article. With the 
substance of the article in per;pective, he 
can more quickly e how the details he 
is reading fit together to make up the 
whole. Thus, the abstract helps him to 
get a quick grasp of the total subject. 

3. Salving the Problem of the Surprise 

B. DESIGN OF THE ABSTRACT 

Having . '. 1 th main 
function of h ab tract - nam ly, clar­
ifyin~ ambiguiti in th i I", pr.' nling 
a broad \; w of th subj and r mo\;ng 
th lem ... nt of urpri _, th r by p<!r­
mittmg th artic! to be lo1::'ic 11: organ­
iz'o - WI' now con idl'r how to write an 
ab ·tract that will p rform th . ~ func­
tions. Th an -WP-r to two quP lion. in 
particular will affect he de:ign of the 
ab. tract: How long hould it be? What 
information should it contain? 

Ending 1. Length 

The third function of the abstract is 
to solve the problem of the surprise end­
ing - that is, technical articles should 
not be written as though they were de­
tective stories. The reader, to decide on 
the value of the article to him, needs to 
know its main outcome. 

To reveal this information at the be­
ginning of the article, some technical 
authors adopt a newspaper type of or­
ganization. Unfortunately, this solution 
to the problem of the surprise ending gets 
an author into an even worse problem -
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The abstract mu t be hort, so that 
the potential reader can decide quickly 
whether to read the article or not. It 
therefore should be no longer than is 
required to give him a comprehensive idea 
of its substance. Ideally, as we shall find 
later, an abstract can accomplish this 
purpose in three sentences. 

In general, however, even with a book­
length article, the abstract should be no 
longer than one typewritten page, double 
spaced. A long abstract will defeat its 
reason for being, because it will unduly 



encroach upon the time of the reader who 
has no particular need for the informa­
tion we are presenting, and, equally im­
portant, it will blur the picture we are 
trying to bring into focus for the reader 
who does need the information. 

2. Contents 

The potential reader, in deciding 
whether to read an article, needs to know 
three basic kinds of information about it: 

1. What is the significance of the sub-

ject it treats - in short, what is 
the problem. 

2. How, in general, the subject is 
treated. 

3. What the main outcome of the 
treatment is - that is, what find­
ings, conclusions, and recommenda­
tions are of major importance. 

Ordinarily, an author can supply this 
information to the reader in an abstract 
containing three sentences, as is shown 
by the following example. 

F ARM-POND SEINE 

Present methods of harvesting fish from farm ponds are time consuming, 
laborious, and wasteful of water. This paper describes a mechanized system 
that incorporates a haul seine and associated equipment for taking fish from 
farm ponds and a conveyor and associated equipment for weighing the fish 
and loading them into trucks for shipment to market. The mechanized siene 
works well both in ponds of small or large size and in water as deep as 8 feet. 

Such an abstract gives the reader 
sufficient insight to assess accurately the 
value of the article to him and thereby 
judge whether reading it is worth his 
time. Furthermore, if he does decide to 
read the article, an abstract of this kind 
aids him in making transitions from topic 
to topic in the article. Few authors, how­
ever skilled they may be, are ever able 
to express their ideas completely, so the 
reader has to fill the gaps that the author 
leaves. The comprehensive view gained 
from the abstract helps the reader infer 
unexpressed ideas or decipher poorly ex­
pressed ones and make the transitions 

that the author failed to bridge for the 
reader. In addition, such an abstract re­
veals the main outcome of the work. Giv­
ing this information eliminates, on the 
one hand, any need for the reader to turn 
to the summary and conclusions at the 
end of the article to see whether the find­
ings will be of value to him and elim­
inates, on the other hand, any need for 
the author to write his article in reverse 
order. 

The following abstracts furnish addi­
tional examples of the three-sentence 
technique suggested here and show that 
it can be used with a wide variety of 
SUbjects. 

ORGANIZATION OF TECHNICAL BOOKS 

With the vast increase in scientific and technological knowledge, we need 
to increase the communication efficiency of technical books because many of 
the books now require too much time to be read understandingly. This article 
presents quantitative data obtained in a study of how well technical books are 
organized. The data show that most books are not organized logically, so it 
is evident that giving greater attention to organization will vastly improve 
their readability. 

3 



PROPO ED P HSE SEINE DESIGN 

In th Eastprn Tropical Pacific Or/'un. ahout fiO p,.r nl CJf hI' pur' -inl'! 
sets for luna Uf'(' unsu('('(', sful, IJI'iJlc'ipally hl'C'~IUR thl' fi h .' 'ap" he nf't whil 
it is being s(>t and PUI', prl. I )r', ('ri},,·d h/'rf' is lhr' dr'. ign of a pr()pos d pur • 
seine that large-Iy rr'tain, lhp d .. sirnhlr. featur 's of thl' 'inl' U d now in H1" 
tuna fish ry, yr-t \\ ill hink fast .. r and U l' \\'"bhill • with gr at.er "cora mj' than 
the present ein, III comp;\I'ntiH' t" with c'rill' rnorJels (1 :25), am d·1 hUI! 
according to t1v' prop" PI! dl' igoll aJlk lwurly thn" tim s a fa t as did a motl .. ! 
of the usual ein(', 

II. THE SUMMARY 

Assuming that we now have an 
abstract at the b~ginning of our article, 
do we also nped a summary at the end 
of it? The answer is yes - at lea t. 
if the article i lengthy. To see why WI! 

need both, let us con. ider the function 
of the summary. Then, onc we know 
what it is supposed to do, we not only 
can understand why we need it but can 
design it appropriately, 

A. FUNCTIONS OF THE SUMMARY 

The functions of the summary are 
entirely different from those of the ab­
stract. The abstract, as we have een, 
is written to acquaint the reader with 
the nature of the article, to give him the 
quick overall view he needs in order to 
understand its contents rapidly if he does 
decide to read it, and to reveal the ending 
immediately so as to permit the ideas that 
are presented in the body of the article 
to be presented in natural order - that 
is, in the same order that the author him­
self thinks of them and not, say, in re­
verse order. The summary, on the other 
hand, is written (1) to help the reader 
consolidate information he has already 
read - that is, to give him a good final 
grasp of it, and (2) to impress the in­
formation on his memory, 

1, Consolidating Information 

When we read an article in which 
the summary has been omitted, we often 
feel that the article is incomplete, par-
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ticu!arly if it i I ngthy or invoh' d, Thi 
f piing' f eli atisfaction j en i1y ex­
plain cl- \'ithout a mmary or a section 
call Ii "conc'lu ions," "n\c mrnenc1ations," 
or tht> like. the articl will always end on 
a minor d .tail. For a genpral example, 
. e figuro" I, which give in )muolic form 
the g' n ral topic outline for the article. 
As can be E n, the'}mbolic outline does 
end on a detail - namely, Topic ABBE. 
For a specific example, . ee th~ topic out­
line presented a a part of the table of 
contents of thi circular , Note that the 
topic outline for the circular also ends 
on a detail - namely, "Topic IlB3. 
Position." 

(A eli cu 'sion of outlines is beyond the 
scope of this circular. • • ote, however, 
that a topic outline does not include such 
parts of an article as introductions, sum­
maries, acknowledgments, and literature 
citations, although these parts are custom­
arily and rightly included in a table 
of contents. To see quickly the differ­
ence between "topics" and the other parts 
of a table of contents, note that only the 
topics refer uniquely to the subject mat­
ter of the article and hence only the titles 
of the topics in the tables of co~tents have 
to be changed from one article to an­
other, In contrast, the other titles in the 
table of contents, such as "literature 
cited," could be used with any other tech­
nical article and hence would not have to 
change from one article to another unless 
gay the author had no literature citations,) 



Thus, every topic outline ends on a 
detail, and the longer and more complex 
the outline, the more subordinate, or spe­
cific, the detail will be. When we com­
plete our discussion of the final detail in 
the article, we accordingly need some 
way of bringing the reader's mind back 
to the overall subject that we were dis­
cussing. Otherwise, he will end the 
article witp.out having a firm grasp on 
the overall subject we were trying to 
communicate to him. To bring the read­
er's mind back to the overall subject and 
unify for him our detailed discussion of 
it, we append a summary in which we 
review the entire contents of the article. 

When earlier we were presenting in­
formation in the body of the article, we 
had shown the reader, in effect, a large 
picture detail by detail close up. Now, 
by means of the summary, we enable him 
to step back and view the picture as a 
whole. By thus revealing the picture in 
its entirety, we help him understand the 

TopiC A 

r. TopiC AA 

A. Topic AM 

l. Topic AAAA 

2 . Topic AAPJ3 

B. TopiC AAB 

1- Topic MBA 

2. Topic AABB 

II. Topic AB 

A. Topic ABA 

1- Topic ABAA 

2. Topic ABAB 

B. Topic ABB 

1- Topic ABBA 

2 . Topic ABBB ~ 

FigUf8 I.-Symbolic outline of an article. 
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contribution that each major idea makes 
to the total effect. The summary thereby 
strengthens the reader's grasp on our 
ideas and helps him consolidate them in 
his mind. 

2. Aiding the Reader's Memory 

The psychology of learning, recalling, 
and forgetting is not completely under­
stood. We do know, however, that every 
reader has a short-term memory and a 
long-term one (Peterson, 1966). He can 
r emember much of what we tell him for 
a short time. But he tends to forget, 
depending on such various factors as the 
nature of the material, the amount of 
the material, the meaningfulness of the 
material, his ability to relate to it per­
sonally, the amount of activity inter­
vening between his acquisition and re­
call, and the degree to which he is 
motivated to remember. Yet, if he for­
gets our important points, he has gained 
virtually nothing from our article. Our 
aim therefore is to get our basic infor­
mation into his long-term memory. 

To do so, we try to reinforce the 
stimuli that aid his ability to retain what 
he has read. One such reinforcement is 
repetition. For example, when we learned 
the multiplication table, we did so by 
repeating it over and over again. So, 
to help the reader remember, we repeat 
our ideas. We also use other types of 
reinforcement. For example, we delete 
from our summary the diverting details 
in our article and leave the essentials 
standing alone. We thereby emphasize 
the essentials and make them more easily 
retained. Also, because association is 
one of the most effective mnemonic de­
vices, we additionally aid his memory by 
showing clearly, in the summary, the 
relation of one main idea to another. 

Earlier, I indicated that the need for 
a summary depends on the length of the 
article. Having considered the problem 
of memory in the preceding two para­
graphs, we now can understand this re­
lation between the need for a summary 
and the length of the article, because this 
relation, in turn, depends on the reader's 
ability to remember what he has read. 
That is, the longer an article is, the 



harder the various parts of it are for him 
to keep in mind. When our article gets 
beyond a certain length, he therefore 
finds that the ideas we have presented 
are difficult for him to recall sufficiently 
well to form them mentally into a unified 
whole. The need for a summary occurs 
at the point where the length of our 
article gives rise to this problem of recall. 

Another factor related to the reader's 
need for a summary is the complexity of 
the subject being presented. The more 
complex the subject, the harder its var­
ious aspects are for him to remember 
and keep clear in his mind, and the 
greater then is his need for a summary 
to aid him in recalling the main points 
of what he has read and their interrela­
tions. 

Because both the length of the article 
and the complexity of the subject are in­
volved in the need for a summary, no 
hard-and-fast rule can be given as to 
the relation between the length of the 
article and this need. In general, how­
ever, articles shorter than 5 typewritten 
pages usually require no summary, and 
those longer than 10 pages usually do. 
The ultimate test is in the reading. If 
after the article is read, the summary 
seems repetitious, then the various ideas 
presented in the article can be recalled 
sufficiently well without aid. On the other 
hand, if the summary does not seem repe­
titious, the reader's memory does require 
aid, and a summary then is needed. 

In the remarks that follow, I assume 
that the article is sufficiently long or 
complex, or both, to require a summary. 

B. DESIGN OF THE SUMMARY 

In the design of the summary, we are 
concerned with its length, contents, and 
position. 

1. Length 

In general, the longer an article is, 
the longer its summary must be. This 
relation of the length of the summary 
to that of the article is in contrast to 
the relation of the length of the abstract 
to that of the article. The lengths of the 
ab tract and article are largely independ-
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ent, for we nave seen na tne a stract 
usually is made up of three sentences. 
So abstracts of long articles and of short 
ones usually contain about the same num­
ber of words. 

Although we want to keep both the 
abstract and the summary short, we can 
make the summary longer than we can 
make the abstract, because (1) now we 
are not taking up the time of an uninter­
ested reader - those who have little or 
no interest in our subject have already 
been eliminated by the abstract, and (2) 
the genuinely interested reader, who has 
already invested his time in the body of 
the article, wants the comprehensive re­
view that the increased length of the 
summary permits. 

2. Contents 

When writing the summary, we 
must bear in mind that it is designed to 
give the reader a final, comprehensive, 
lasting impression of what we have told 
him. How do we write such a summary? 
Rather simply. First, we succinctly state 
the aim of the article, including, of course, 
enough information to give the reader 
an indication of our reason for having 
undertaken the work. Then, using our 
outline as a guide and including enough 
transitional statements to carry the 
reader along, we briefly recapitulate the 
major steps and the significant findings. 
Thus, in the summary, we present the 
basic article in miniature. 

3. Position 

Despite the vast difference between 
the abstract and the summary, we often 
see the summary taken from the end 
of an article and used as an abstract 
at the beginning. The result is invar­
iably unsatisfactory. The summary is 
too long to serve as an abstract. Further­
more, the summary gives details that the 
reader cannot fully comprehend and ap­
preciate before he has read the supporting 
discussion or looked at the illustrations, 
tables, graphs, and other elements de­
signed to make the article more intelli­
gible. Without this supporting back­
ground, the main points of the article, 



as presented in the summary - though 
they usually seem to make sense - are 
not fully meaningful. 

The fact that a summary cannot be 
substituted for the complete article 
proves the truth of the foregoing state­
ments. That is, we cannot publish just 
the summary. We have to publish the 
entire article if the reader is to grasp 
our ideas completely and is to see their 
validity. The summary, which has the 
function of consolidating information al­
ready gleaned and of impressing it in 
the reader's permanent memory, should 
not therefore be substituted for the ab­
stract, which has the function of quickly 
introducing the reader to information 
with which he is not yet acquainted. 

The position of both the abstract and 
the summary is an integral factor in 
their design. Thus, their positions can­
not be interchanged without reducing 
their effectiveness as instruments of com­
munication. 

Although we present the summary 
after we have discussed the final detail 
in the article, the summary ordinarily 
should not come at the very end of the 
article. That is, it should precede the 
conclusions, the concluding remarks, and 
the recommendations - for three reasons. 

First, by giving the reader a quick 
comprehensive view of what we found 
during our study, the summary sets the 
stage for the interpretation of the find­
ings. This interpretation - our conclu­
sions - serves as a bridge between the 
findings and our resultant, related re­
commendations (when we present recom­
menda tions). 

Second, because our conclusions follow 
from the material being summarized and 

has an individuality distinct from this 
material, the conclusions should not be 
included in a summary of the material. 
Theoretically, however, all the important 
subject matter presented in the article 
up to the point where the summary is 
presented should be included in the sum­
mary. So, if we present the conclusions 
and r ecommendations before we present 
the summary, we have to repeat them in 
the summary. But the summary then 
becomes intolerably repetitious. Fortu­
nately, by presenting the conclusions and 
recommendations after we present the 
summary, we avoid the need to repeat 
them and thereby solve this problem of 
repetition. 

Third, our conclusions from the facts 
we have presented and our recommenda­
tions about the course of action that the 
conclusions dictate are so important that, 
for emphasis and ease of reference, the 
conclusions and recommendations should 
be presented in well-defined, separate 
sections having their own individual 
headings. Here, again, we see another 
difference between the summary and the 
abstract. The abstract, though much 
shorter, is more comprehensive, because 
it covers the entire article, including our 
conclusions and recommendations. 

The abstract and the summary in this 
circular furnish a specific example of the 
different way in which these two parts 
of the article are written. In addition, 
the table of contents and the summary 
furnish a specific example of the interre­
lation of these two parts. The appendix 
gives another specific example of the dif­
ference between the abstract and sum­
mary and of the relation between the out­
line and the summary. 

SUMMARY 

In general, technical authors need in­
sight into how to use abstracts and sum­
maries -to help them communicate their 
ideas. The aim of this manual therefore 
is to indicate how abstracts and sum­
maries can be used as communication de­
vices in technical articles. 
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The Abstract 
A major function of the abstract is 

to supplement the title of the article and 
thereby help the potential reader decide 
whether or not to r ead the article. A 
second function is to give the reader the 
broad insight he needs in order to grasp 



the details of the article rapidly if he 
does decide to read it. A third function 
is to reveal the main outcome of the work 
at the beginning of the article and there­
by permit the ideas that are presented 
in the body of the article to be presented 
in natural order - that is, in the same 
order that the author himself thinks of 
them. 

In order that the potential reader can 
decide quickly whether to read our article, 
the abstract should be no longer than is 
required to give him a comprehensive 
grasp of what the article is about. The 
optimum length is three sentences, which 
(1) identify the problem dealt with in 
the article and thereby indicate the sig­
nificance of the article, (2) describe the 
solution, and (3) reveal the main out­
come or payoff. 

The Summary 
Because an article written according 

to an outline will always end on a detail, 

the reader needs a summary to br ing 
the article's salient points and essential 

relations into perspective. F urthermor e, 

because getting the reader to remember 

ideas for a length of time is difficult, the 

summary is needed to help make the main 

points memorable. 

In writing the summary, we briefly 
point out the purpose of the article and 
the significance of the problem treated 
by it; then, using our outline as a guide, 
we recapitulate the article as briefly as 
an emphasis of main points will a llow. 

The summary, which has the function 
of consolidating and preserving informa­
tion already gleaned, should not be taken 
from the end of the article and substituted 
for the abstract. It should, however, pre­
cede the conclusions and recommendations 
(when included), because it brings to a 
focus the data from which they are 
evolved. 

CONCLUSION 

By keeping the purposes of the ab­
stract and summary in mind, we can 
write each in such a way that each will 
serve its purpose maximally. We thereby 
can use these two writing devices to help 

the reader grasp our ideas quickly, com­
pletely, and lastingly, though the ideas 
may be complex and difficult to under­
stand. 
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APPENDIX 

Specific Example of the Relations of the Title of an Article to its Abstract, of its Abstract to its Summary, 
and of its Summary to its Outline. 

Title of Article: PHYCOCOLLOIDS 

Abstract: Although phycocolloids - gelatinous materials produced from seaweed - are strategically and economically important, 
they are not widely known materials. This paper discusses the three principal phycocolloids manufactured in this 
country - namely, agar-agar, algin, and carrageenin - and outlines the ways that they are produced and the ways 
that they are used. At the manufacturer's level, these three phycocolloids are worth about $15 million a year to the 
United States. 

Outline and Summary: 

Outline 

Introduction 

1. Phycocolloids of minor economic importance 

Summary 

Phycocolloids are colloids extracted from seaweeds. This article dis­
cusses these marine products, which are of considerable importance strate­
gically and economically. They are considered in two groups - those of 
minor economic importance and those of major economic importance. 

Phycocolloids of Minor Economic Importance 

The phycocolloids of minor economic importance consist mainly of 
laminarin, funorin, and fucoidin. A variety of these phycocolloids have 
been used in the manufacture of such products as surgical powders and 
textiles. 
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II. Phycocolloids of major economic importance 

A. Economic value of the major colloids 

B. Major phycocolloids 
considered individually 

1. Agar-agar 

2. 

a. Production 
(1) Harvesting 
(2) Manufacturing 

b. Use 
(1) Properties 
(2) Primary uses 

Algin 
a. Production 

(1) Harvesting 
Man ufacturing (2) 

b. Use 
(1) 
(2) 

(a) Green's process 
(b) Le Gloahec-

Herter process 

Properties 
Primary uses 

Summary 

Phycocolloids of Major Economic Importance 

The phycocolloids of major economic importance are agar-agar, algin, 
and carrageenin. Collectively, these phycocolloids are worth about $15 
million a year to the United States at the manufacturer's level. 

Agar-agar.-The major problem in the production of agar-agar is the 
difficulty in getting the raw material. Agar is obtained primarily from 
Gelidium cartilagineum, a seaweed that is harvested by primitive methods, 
such as diving. 

The seaweed is extracted in an autoclave, and the agar is purified 
in steps, one of which is freezing. 

Agar is a colloidal salt of a poly-B-galactopyranose acid neutralized 
by calcium, sodium, magnesium, or other basic substances. 

Agar has hundreds of uses as a thickener, emulsifier, gelation agent, 
absorbent, lubricant, and inert carrier. Its most important use is in 
media for bacteriological cultures, for which it has ideal properties. 

Algin.-Algin is obtained from the giant kelp Macrocystis pyrilera, 
which grows in beds that are from 50 feet to 1 mile wide and that are 
several miles long. This seaweed, which grows in the waters off Southern 
California and to the south, is gathered by means of special harvesting 
vessels equipped with mechanical cutting and loading tools. On the east 
coast, Laminaria is the source. 

Green's cold process is used on the west coast for processing Macro­
cystis, and the Le Gloahec-Herter process is used on the Atlantic coast 
for processing Laminaria. Both processes a r e based on complex chemical 
methods. 
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(2) Primary uses-Con. 

3. Carrageenin 
a. Production 

(1) Harvesting 
(2) Manufacturing 

b. Use 
(1) Properties 
(2) Primary uses 

Summary 

Algin is a hydrophilic derivative of alginic acid. This natural colloid 
is a polyuronic acid composed mainly of anhydrobeta-D-tnannuronic acid 
residues linked together in the 1:4 position to form a long straight-chain 
molecule. 

One of the most important uses of algin is as a stabilizer to give 
smooth body and texture to ice cream. In addition, it has hundreds of 
other uses in the food, pharmaceutical, and other industrial fields. 

Carrageenin.-The primary source of carrageenin is Irish moss, 
Chondrus crispus, which grows along the North Atlantic coast. The 
mosslike alga is generally harvested by men working from dories and 
using lead-weighted rakes 15 to 20 feet long . 

Carrageenin is extracted from Irish moss by hot water. The ex­
tractive is recovered from solution either by drying the solution on hot 
rolls or by precipitating it with isopropyl alcohol. 

The hydrocolloid carrageenin is a gelactosan sulfate having two 
fractions: kappa and lambda. Both kappa and lambda carrageenins 
consist of sulfated D-galactose units, which apparently must exist in 
definite structural relation with one another and cannot occur in large 
separate aggregates. 

Carrageenin is used primarily in nonsetting chocolate milk drinks 
and other foods as well as in various pharmaceuticals, such as hand 
lotions and toothpastes. 
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