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practitioner performed a navaho move with their mouth, or the
opposite hand, or by a slight rotation of the wrists.

Second, Jayne gives step-by-step instructions for performing
manipulations that can be easily summarized. For example,
Jayne writes:

Third: Transfer the thumb loops to the index fingers
by taking up from below with the back of each index
the far thumb string. (Bogobo Diamonds, p. 43)

We can summarize this in the calculus as:
@ 1o —2= 2 (1f)#: OL

If we only gave the loop-transfer formula, then there would be
a loss of information. The right hand side of the equivalence
tells us about a particular manipulation to accomplish the loop-
transfer.

Third, there are moves in Jayne which are difficult to notate
directly using the calculus. If I've found a simpler and equiv-
alent way to notate the figure, then I give that description of
it. An amusing instance of this kind of alteration is Two Elks
(§3.12). Jayne comments: “The Fifth and Sizth movements of
this figure exhibit what appear to be artificial methods, and yet
it is difficult to see how the same results could be produced in
any quicker or more simple procedure.” (p. 79) After some ex-
perimentation, I found that these moves were equivalent to a
double-navaho move f1oo — uloo (over) : N1 and so I've writ-
ten this simpler manipulation. To the best of my ability, I've
noted where these completely fabricated moves occur.

Given these differences, this paper represents my own per-
sonal interpretation of Jayne’s String Figures. It has no an-
thropological value per se and should not be used directly as a
basis for comparison of string figure corpora. However, it can
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notation. This is essentially Pete Seeger’s advice for learning
how to read sheet music: sing through a printed collection of
songs that you already know and follow the notation [7].

A word of warning is necessary here. The string figure cal-
culus is not well suited to learning figures. It is much better
suited for remembering the steps of a figure that you’ve learned
from some other source. The written calculus can help jog the
memory and help the fingers remember.

And so, this paper is for someone who wants to learn Storer’s
string figure calculus. The figures in Jayne are generally well
known in the string figure community. If you're curious about
the string figure calculus, then you can “read” along with the
figures that you already know. When I first started learning
Storer’s calculus, it would have been immensely encouraging to
have such a source. I would have appreciated seeing more cal-
culus and various ways of employing the calculus. And so, this
article is written for someone who was like me about five or ten
years ago. That is to say, it is for a person with mathematical or
computational inclinations, who is curious about string figures
and finds Storer’s calculus exciting.

1.2 Why formalize Jayne?

Jayne’s monograph is the foundational work of the study of
string figures. It launched the enterprise of serious large-scale
collecting and recording string figures. The articles that pro-
ceeded Jayne’s work were brief and isolated, each containing
only a few figures from specific regions. Jayne contains many
figures from around the world, which she gathered at the 1904
World’s Fair in St. Louis. In particular, Chapter 3 contains a
beautiful complex of Navaho figures.

Everyone who endeavours to learn string figures eventually

the loo is twisted. Correcting for this twist gives the following
equivalence:

0.X : joo(100) = 5:<loo=0.A: 05 : 200 = 5

This is an equivalence of manipulations, none of which involve
W. Moreover, the left hand side of the equivalence consists
entirely of loop manipulation moves. Storer calls this kind of
loop manipulation construction is called a heart sequence con-
struction. An important property of loop specific manipulation
moves is that they are formally invertible. Thus, we can formally
write:

0.X = QO

= Q.A:D5:2?>o—>5:[@oT(100)—>5:<1oo}71
= Q.A:D5:2?—>5:>1oo:$o¢(loo)—>5

Thus, we have a constuction of O.X which consists almost en-
tirely of loop éllanipulation moves. The original construction
continues 3) 1 (5n) # (@ P . Adding these steps, we get an
alternative (re)construction of Caroline Island Diamonds.

%
1

Q.A:D5:2?o—>5:>1oo:go¢(loo)—>5: (5n) : P

21
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to check the validity of a string figure construction “on your
hands”. If there are not two loops to drop, and one encounters
Oloo®, then something has gone wrong.

As T worked on these figures, I found it helpful to freely
add line breaks to the calculus. As in poetry, line breaks can
impact rhythm and flow. Adding line breaks was both a stylistic
choice to improve readability, and a technique for highlighting
“phrases” or “passages” (to use Braunstein’s term [2]) in the
constructions.

T hope that this paper inspires others to learn the string figure
calculus and use it for analysis. It is a wonderful framework for
writing, storing, and comparing figures. I feel that it is under-
utilized in the string figure literature because it has a significant
learning curve and is difficult to typeset. However, it is now
possible to typeset the calculus in IXTEX. This paper is intended
to help ease the learning curve of the string figure calculus.

1.4 Table of Notation

The following table shows what notation we use in this pa-
per. This table is not meant to be used as an introduction to
the string figure calculus. The reader is encouraged to consult
Storer [9] for a more detailed discussion.

Notation | Interpretation

0.X Opening X. Usually, O.A or O.1.

Continue the construction.

F The functor F' passes away (in the ulnar di-
rection) over the strings.

3.13 A Rabbit (p. 79)

0.4
@ 2%3(1f): 2 (Tn) #: 01

3 L 1(500) : L (5n + u2f + (200)#
@ T(2n): Oloo™ : 1 (5/)#

® T (u2n)# : N1

® Ou2c00
(D H231 | (100) : 05 (gently) #(H234)
S () o

3.14 The Sun (p. 82)

@ 0.4
@5%31f): T(In) #:01]  [=10 -2
® 1(f200) # #
@ T 4 (u200) : L5/
® 05|
© H345(1f) : O1#(H345)
@ T (u2n) #(H345)
%(m)#(ﬂ%) : OH45 — hoo

HA5(u2f ¥ (200)#(H45)
Raise thumbs to extend until “The sun appears.”
When hoo pulls through, “The sun sets.”
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2 Jayne’s Chapter 2

2.1 Apache Door (p. 12)

@o.A
@) 200 — W (over)

- —
®Ton) + #: 505 # #
— —
(2 . 2 . (2
@) 100@(Wn) : Loo@ (W f) : 1oo® — 1
(® OW and rub hands together magically : I

The move is non-traditional. It is loop-move equivalent to
the Fourth move in Jayne’s construction. Traditionally, this is
accomplished by positioning the hands so that all the strings
of the figure run between R1 and R2 and then lifting off 100
carrying them over this mass of strings and then resetting them
on 1.

3.9 North Star (p. 65)

Do.A
@ F(1f) # 01
3 — (@ as in Many Stars.

3.10 Carrying Wood (p. 66)

DOo.A

@ 13(2f) : 12(50)# : O3

@) N1:N2

@ > 1 hook down base of A\ near thumb and extend.

3.11 Owl’s Net (p. 69)

DO0.A

@ TN#

® 23 (uloc) : T ((In)# : Oloo®?)|

@ T 4 (e250) 2 1,50 : O3

() H345(Tn)#(H345) : 01| : 120 — 1

© H3(TF)#(H345) : DH4500 : H45 1 (H300) : OH300

@ ﬁS(E : lower string of pendant loop on s : 1f — H45)
OHA45 - 745 | (H300) #H345

3 1(200) : % 3(Tn) : 1 1

17
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2.3 Sunset (p. 21) 3.2 An Owl (p. 53)

This figure requires a longer than normal string.

@o.1
2(Lp : 2
D —® as in Fighting Head-Hunters. @ g( p) # < R200 _
® X2 3 L2(on the near side of R2) : L2(Rp) #

® ?i(Qoo) . ?(117(2)) 4 @ as in Many Stars @) — (@.
0100 : 02 : $50® = 1

(D Locate 57 with base 5@,
b (§(2) : sides of v) # @D 0.A

31(2000): 5 (/@) # @ > 20

(9 O1 : 02 : Extend via 27 (300(2)) # @ as in Many Stars @ — @.

3.3 A Second Owl (p. 54)

3.4 A Third Owl (p. 55)

D — @) as in Many Stars.
@1, 1(200) : 1, (5n) : 05 |
(B — (@ as in Many Stars.

3.5 Seven Stars (p. 56)

O — (® as in Many Stars.
@ Ouloo

@ 1 (20?) # #: Nl
H37 (100(2)) : (3 : upper transverse string of /)
Olco® : 2 (2F) #(H3)
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2.5 Osage Two Diamonds (p. 28)

2.8 King Fish (p. 39)

DO0o.A DO0.A
@01 | @ OR2 |
® T (/) # @ HL3(Lp) : HL5 | (L200)
@ T(2n) # HL5(Ip) #(H2) OL1:0L5 |
® N1 #(HL2)
© ?i (1 - A) 2050 <2(#) : T (palms away) @ 1'15200 — L15
&) L2(Rp) #
2.6 Dressing a Skin (p. 30) ® R21 (Rloo) : R3(R5n) #
HLs(L2f

DoA il #(H5)

@ 05 — hoo HR5 (S - base of A on RQOO)

® }go(ln) by swinging loop over figure. o1l

— —
T(3:2f —h T 1 (1oo): Ofloo I
@ 1(5:2f —hoo) 1 |(1oo) 00 2.9 Bagobo Diamonds (p. 43)

2.7 A Fish-Spear (p. 32) gg;
@01 ® Z(H#: 01
@ R2(Lp)# : < R2co @ T(2n) : T(02f) #
® I51(R200) : I3(Rp) # ® T (u2n): T (u2f) #
@ORL:ORST ® Su2n): S2n) #
M N1

> L relative to R to extend.
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