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Formation of a tombolo between the upheaving

two conical islands*

Masahiro HASHIMA**

Abstract: This paper is concerned with the formation of a tombolo between the upheaving
two circular islands. One of the islands is large and the other is small. The formation of
tombolos behind a circular island is a common geographical phenomenon. On the upwave
side of the island, sand is transported toward the island lee by longshore currents. If the
island is small, a single tombolo is formed at the center of the shadow. However, for the
larger island, two sand spits appear on the sides of the shadow axis. These phenomena are
used to explain the presence of a single tombolo that is observed at the volcanic island Iwo-
Jima. The longshore circulations caused by waves breaking along the beach around a circular

island are calculated numerically.
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Fig. 1. Contours map of Iwo-Jima and bathy-
mentry around the island. Solid circle (I-17),
typical island for case I; dotted circle (II-II),
for case IT; chain circle (ITI-1117), for case III.

Case [; @a=2,100m, 5=1,350m

Case [; a=2,650m, b=1,900 m

Case I; @=3,100m, $=2,350m
L7235 C Fig. L kT 2 FEHEOH (I-17) 1k Case I,
REBOM (I-17) ik Case I, —SgEGEOM (M-T7)
X Case I DELLHhDOBDOREIERL TS, 7
B, FRalETDKE L —30m T—EET %,
MBBRETAWEOFMEIEMC I - THESDD, F
HaR U R, >hRyEcdtElmasrbobosisiil
L, BRBBROEEL B> THEOF ALV, AL
BHEOBE 4~5 1, 5RVZT~108THD, EEix
Lom LIFA& ., B R & 2~4m, B
T~9ThD, WE 6m Uk AHUPLEDLDOD
MNie Y B 5D,
FITAHEOE&MGE LT o TIRAM T=8s, T
WOIRE Ao=0.5m DM A, HFEFEL DB
S TAHTZ D ET B, Ik, ZOASHEDOHENLT
K Dl & BRI AES I E 2L 5% LT 5,

3. H@EAHRER

TRBR I & Kb B HpE X & LC MEI and ANGELI-
DES (1977) DOfWikREFZOF EMAT %, Hhons
WEETHDE L, FEHHES JORELEELEEL
& E, B oMo R, Fig 2 TR
TR TEb T &

0 —. .12 =\, h

0= o (hU?) + T (hUy) + rlJr (1)
{ 97 ITTIT
~,o;—pgh(,j,’j?-cfpooU, (2)

- 1 3y —
\Oz_ﬂghj—a—;;—CfPOobg (3)

ThE26h%, 221 Un Up ik, 7, 0 FFROEER
5y, e VEIBEIROC X BAKIAEEIE, Us 1IN X BKE
TORKETOBEERE, Cr WEME IOR/RE, 2 K

Fig. 2. Definition sketch and coordinate system.
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Fig. 3. Wave rays for case I.
Dotted line; 100m contour.

Fig. 4. Wave rays for case II.
Dotted line; 50 m contour.

Fig. 5. Wave rays for case III.
Dotted line; O m contour.
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Fig. 6. Streamline contours for case Values
of stream function ¢ are in m®/s. The radial
coordinate is distorted according to eq. 17;
the actual distance is labeled on the island axis
in m. Dotted line; breaking line.

Streamline contours for case II.

Fig. 7.
See caption of Fig. 6.

Fig. 8. Streamline contours for case III.
See caption of Fig. 6.
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