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Solomon’s sea (a brass basin used in the First Temple) was discussed in the Yerushalmi Talmud
Eruvin 1:5 (as well as in BT Eruvin 14a-b), and it revolved around the shape of Solomon’s sea.
However, inaccurate volume values of the basin were cited in the Yerushalmi. The aim of this
article was to offer a new explanation for one problem arising in connection with these values.
The setting of this study was the inaccurate volume values of the basin appearing in the
Yerushalmi. The background of the issue at stake is the fact that Jewish scholars cannot accept
that Scripture contains discrepancies (cf. BerR. 4:6). Our methods were to review the different
explanations given by different commentators and to introduce a discussion by R. Avraham
Ben Hiyya ha-Nassi and the Book of Tashbetz dealing with an explanation of verses related to
the basin’s shape. We suggested a new idea based on the above-mentioned discussion: by
reducing the basin’s width by one handbreadth as the verse states, one could reach exactly the
values appearing in the Yerushalmi for the volumes of a squared basin and a circular basin.
Based on our suggestion, one could settle the volume values appearing in the Yerushalmi
without correcting them.
Contribution: The key insight was that one could settle the volume values appearing in the
Yerushalmi without correcting them. This insight was connected with the textual history of the
Rabbinic literature, which exactly fit HTS’s scope.
Keywords: Solomon’s sea; volume values; incorrect values; Yerushalmi; Eruvin.

Introduction
Solomon’s sea, referred to in the Bible as the ‘molten sea’ or ‘brazen sea’ (henceforth, the
basin), was a large brass (II R. 25:13, Jer. 52:17, I Ch. 18:8) basin built by King Solomon for
accumulating water (‘This crafted brass object was called a sea because of its size’ [Flavius
1985; Wright 1941]) in the First Temple and was used for the priests’ ritual bathing (II Ch. 4:6;
yYoma 3:8). Additional uses of Solomon’s sea were for immersion of the showbread table
(bPesachim 109b) or filling the laver from within the basin (Ben Maimon 1959b; Jechielis 1955;
Zevin 1999).
The verses in I R. 7:23–26 describe the basin as follows:
[23] And he made a molten sea, ten cubits from the one brim to the other: it was round all about, and its
height was five cubits: and a line of thirty cubits did circle it round about.
[24] And under the brim of it round about there were colocynths compassing it, ten cubits, compassing the
sea round about: the colocynths were in two rows, cast with it in the same casting.
[25] It stood upon twelve oxen, three looking towards the north, and three looking towards the west, and
three looking towards the south, and three looking towards the east: and the sea was set above upon them,
and all their hinder parts were inward.
[26] And it was a hand breadth thick, and its brim was wrought like the brim of a cup, like the petals of a
lily: it contained two thousand bat. (Koren edition)

In the Yerushalmi Tractate Eruvin 1:5, the structure of the basin is discussed in an attempt to
reconcile its shape as described in verse 23 (10 cubits wide and 5 cubits high) with its volume in
verse 26 (2000 bat). In the context of this discussion, the volume values appear to be incorrect, as
we show below in section ‘Difficulties in the Words of the Yerushalmi’.
Read online:
Scan this QR
code with your
smart phone or
mobile device
to read online.

In this article, we present the inaccurate volume values from the Yerushalmi, review the various
suggestions for explaining the inaccurate volumes (section ‘Explanations given for the difficulties
in the Yerushalmi’) and offer a new explanation for these values (section ‘Our proposal for
explaining the volumes in the Yerushalmi’s discussion of Solomon’s sea’).
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Discussion

The discussion regarding Solomon’s sea in the
Yerushalmi
The Yerushalmi in Eruvin discusses Solomon’s sea as follows:
‘Then he made the molten sea; it was round, ten cubits’… It is not
possible to say that it is round, for it already has been indicated
… that it is square. It furthermore is not possible to say that it is
square, for it already has been indicated that it was round [in the
cited verse].
If you say it was square [Venice edition: round (UZ, DG)], you
turn out to say that one hundred sixty-[six] [Venice edition: sixty
(UZ, DG)] parts of [water for the purpose of] purification did the
sea contain, and if you say it was round [Venice edition: square
(UZ, DG)], you turn out to say that one hundred twenty-[five]
[Venice edition: twenty-two (UZ, DG)] parts of [water for the
purpose of] purification did the sea contain. Accordingly, you
must conclude that the two upper cubits [of the sea] were round,
and the three lower cubits [of the full height of five cubits] were
square. You turn out to rule that the sea held one hundred fifty
parts of [water for the purpose of] purification. (Neusner 1991)

Short explanation
The discussion in the Yerushalmi is based on the verse in I R.
7:23 that describes the basin Solomon made in the Temple, and
says that it (lit., can, read:) cannot (Assis 2010) be said to be
round because it was already said to be square (the source for
the square shape of the basin is the verse in I R. 7:24 (Frankel
2012). Another commentator maintains that there is no source
for the fact that the basin was square in the verses describing
the basin (I R. 7:23–26), rather he proves this from the fact that
if the basin were entirely circular – its volume would not
match the volume mentioned in the verse I R. 7:26 (Margalit
2012) (see the calculation for this at the end of section
‘Difficulties in the words of the Yerushalmi’), and it (lit., can,
read:) cannot (Assis 2010) be said to be square because it was
already said to be round (agol saviv = ‘it was round all about’, in
the verse).
If the basin had been entirely circular, it should have been able
to hold the equivalent of 160 ritual baths (yadot taharah = water
for the purpose of purification; the expression yadot taharah is
unique to the Bavli and Yerushalmi Talmud [Amrami 1949]).
If the basin had been completely square, it should have been
able to hold the equivalent of 122 ritual baths.
In view of I R. 7:26, whereby the basin contained 2000 bat,
which is the equivalent of 150 ritual baths, as follows:
according to Menachot 77a, the volume measure ‘bat’ is equal
in volume to 3 seah. Therefore, the volume of the basin is
2000*3 = 6000 seah. A ritual bath contains 40 seah, which are
3 cubic cubits according to Eruvin 14a-b: ‘cubit by cubit with
a height of 3 cubits’, and therefore, the volume of the basin is
6000
the volume of
= 150 ritual baths, whose total volume is
40
3*150=450 cubic cubits. Therefore, it should be said that the
two upper cubits of the basin were circular and the three
lower cubits were square.
http://www.hts.org.za
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Methods

Difficulties in the words of the Yerushalmi
In the Yerushalmi’s version, two difficulties arise:
1. It would appear that if the basin were square, its volume
should be larger than if the basin were circular (because it
is a circle inscribed in a square); while according to the
volume values that appear in the Yerushalmi, the ratio is
the reverse: the volume suggested for a circular basin is
greater than the volume suggested for a square basin (in
Ms. Or. 4720 Scal.3, p. 456, the words ‘square’ and
‘circular’ are marked as puzzling version).
2. Moreover, even if the words ‘circular’ and ‘square’ were
switched, such that the volume suggested for a square
vessel was greater than the volume suggested for a
circular vessel – the problem of the incorrect volume
values in the Yerushalmi would remain:
a. A vessel that is entirely square – The volume should be the
equivalent of 166.66 ritual baths (as opposed to the Yerushalmi,
which states 160 ritual baths): a square vessel 10 cubits long and
wide and 5 cubits high contains 10*10*5= 500 cubic cubits. As the
volume of a ritual bath is 3 cubic cubits, then this vessel contains
500
the equivalent of
= 166.66... ritual baths.
3
b. A vessel that is entirely circular – The volume should be the
equivalent of 125 ritual baths (as opposed to the Yerushalmi,
which states 122 ritual baths): a round vessel with 10 cubits in
diameter and 5 cubits high contains (3*5*5)*5 = 375 cubic cubits
(using the approximation π = 3. For the history of number π, (see,
for example, Berggren, Borwein & Borwein 2004). The Rhind
Mathematical Papyrus, which dates to 2000–1500 B.C.E., which
preceded King Solomon’s time by at least several centuries,
already discusses how to determine the volume of a cylindrical
granary if one knows its diameter, and the formula given in that
text indicates that the ancient Egyptians used 256:81 = 3.1604…
as an approximation for π). As the volume of a ritual bath is 3
375
= 125
cubic cubits, this vessel contains the equivalent of
3
ritual baths.

Explanations given for the difficulties in the
Yerushalmi
Korban ha-Edah and Pnei Moshe
Korban ha-Edah and Pnei Moshe corrected the Yerushalmi’s
version and switched the words ‘circular’ and ‘square’
(Frankel 2012; Margalit 2012; Liebermann 1995). In this way,
they solved the first difficulty as stated above. According to
their explanation, the large measure refers to the volume of
the basin if it is a box, and the small measure if the shape of
the basin is a cylinder.
With respect to the difficulty of erroneous volumes with
regard to the volume of the basin, if it is circular or square,
addressed in the second difficulty as listed above, Korban haEdah corrected both volume values to the mathematically
correct values: that is, according to this correction, a circular
vessel should contain the equivalent of 125 ritual baths,
instead of 122 as stated in the Yerushalmi, and a square vessel
Open Access
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2
ritual baths, instead of 160 as in the
3
Yerushalmi (Liebermann 1995). On the other hand, Pnei
Moshe corrected only the volume of a round basin to 125
instead of 122 as in the Yerushalmi, and did not change the
volume of a square vessel, leaving it at 160 as in the
Yerushalmi. In his opinion, the correct value for the volume
of the square basin is greater than 160, but only 150 are
needed according to the verse: ‘contains 2000 bat’.
should contain 166

Explanation by a contemporary commentator
D. Makover proposed two assumptions to resolve most of
the problems regarding the erroneous volume values in
the Yerushalmi (Makover 2012): His suggestion is based on
the rationale that the Yerushalmi assumes that a volume of
40 seah is equal to two cubic cubits. This is in contrast to
that assumed above, that a volume of 40 seah is equal to
3 cubic cubits.
According to Makover, it may be said that the square part is
actually a square inscribed in a circle, 10 cubits in diameter,
and therefore, the side of the square is about 7 cubits
10
= 7.142... ≈ 7 . This is in contrast to the assumption in
1.4
the difficulty stated in the earlier section (‘Difficulties in the
words of the Yerushalmi’, 2.a) that the size of the square
part of the basin is 10 cubits × 10 cubits, and it inscribes a circle
of 10 cubits in diameter. According to this possibility, the
volume of the basin if square is indeed smaller than the volume
of the sea in its circular form, as appears in the Yerushalmi’s
version.

(

)

In view of these two assumptions, Makover explains the
incorrect volume values in the Yerushalmi as follows:
1. If the basin is entirely circular: A circular vessel with a
10 cubit diameter and 5 cubits high contains (3*5*5)*5=375
cubic cubits (using the approximation π = 3). As according
to Makover’s assumption – the volume of a ritual bath is
2 cubic cubits – the basin holds the equivalent of
375
= 187.5 ritual baths, in contrast to the Yerhushalmi’s
2
version that has 160 ritual baths.
2. If the basin is entirely square: A square vessel 7 cubits
long and wide (because it is a square inscribed in a circle as
assumed above) and 5 cubits high contains 7*7*5 = 245
cubic cubits. As according to his assumption, the volume
of a ritual bath is 2 cubic cubits, this basin holds the
245
= 122.5 ritual baths, consistent with the
equivalent of
2
Yerushalmi’s version (122 ritual baths).
3. If the basin is a vessel whose lower part is square and
3 cubits high, and its upper part is circular and 2 cubits
high – It contains in its square part 7*7*3 = 147 cubic
cubits, and in its circular part (3*5*5)*2 = 150 cubic cubits
(using the approximation π = 3). Thus, the volume of the
entire vessel is 147 + 150 = 297 cubic cubits. As the volume
of a ritual bath is 2 cubic cubits, the basin holds a volume
http://www.hts.org.za
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297
= 148.5 ritual baths, which is a good
2
approximation of the volume obtained from the verse which
states that the basin contains 2000 bat, which is the
equivalent of 150 ritual baths.
equivalent to

Results

Our proposal for resolving the inaccurate
volume values mentioned in the Yerushalmi’s
version
At this stage, we are unable to explain the first difficulty
because the volume of a square vessel should be greater than
the volume of a circular vessel with the same width.
Therefore, it is necessary to switch the words ‘circular’ and
‘square’ in the Yerushalmi, as done by Korban ha-Edah
and Pnei Moshe.
It could be suggested that the words from the Yerushalmi ‘ein
teimar’ do not mean ‘if you say’, but rather ‘you should not
say’, and in this way, we would change the meaning of the
words, and there would be no need to make a correction and
switch the words ‘circular’ and ‘square’. However, we found
no support for this, neither linguistically nor exegetically.
However, we would like to propose a new explanation to
explain the volumes of 160 and 122 ritual baths – for the
square and circular shapes, respectively – in the Yerushalmi’s
version, which appear to be incorrect, such that there will
be no need to correct these volumes as done by the Korban
ha-Edah and Pnei Moshe.
The rationale of our proposed explanation is based on the
words of R. Avraham Bar Hiyya ha-Nassi (henceforth RABH)
(Bar Hiyya 1913), and the words of Enballshum in the Book
of Tashbetz (Duran 1998) regarding the discussion of the basin
that Solomon made in Bavli Eruvin 14a-b. In the next two
sections, we briefly present the RABH’s explanation and
explain, in light of their remarks, the erroneous volume
values in the Yerushalmi.

The suggestion of R. Avraham Bar Hiyya haNassi and the Book of Tashbetz regarding the
structure of the basin in Bavli Eruvin 14a-b
The suggestion made by RABH was in view of the difficulty
that arose in Bavli Eruvin 14a-b, namely the lack of reference
by the Bavli (and also by the Yerushalmi) to the words in
verse 26: ‘and its thickness is a handbreadth’, relating to the
structure of the basin (I R. 7:26). That is, if the thickness of
the basin wall is a handbreadth, why is this not reflected in
the calculation of the basin’s volume? (Ben Gershom 2001;
Levi 2011).
Thus, in view of the words of the verse ‘and its thickness is
a handbreadth’, they assumed that there was a difference of
a handbreadth between the round part and the square
part (see Figure 1).
Open Access

Page 4 of 6

In view of this assumption, RABH and Enballshum calculated
the size of the circular part of the basin, and calculated its
area accordingly. The width of the square part is 10 cubits,
and according to their assumption, removing a handbreadth
(which is a fifth of a cubit according to R. Yehudah ha-Nassi
in Kelim 17:10 [Duran 1998]) from each side would bring the
3
diameter of the round part to 9 cubits. Hence, they
5
calculated the circumference of a circle with a diameter of
3
9 cubits, and the circumference obtained is approximately
5
3 1
1
6
6
9 = 3 = 30 ≈ 30 cubits, where the value 30
was
5 7
6
35
35
1
stated by RABH, and the value 30 by Enballshum in the
6
Book of Tashbetz.
Verse 23 says that the circumference of the basin
was exactly 30 cubits, and therefore, the difference of
1
1
30 − 30 = cubits reflects the circumference, because of
6
6
the thickness of the basin’s rim that was ‘like the brim of a
cup, like the petals of a lily’ (verse 26). Accordingly, the
1 1 1
1 1
thickness of the rim is  30 / 3  30 / 3  
cubits,
7  36
2 6 7
2
which is equal to fingers (as one cubit equals 24 fingers,
3
usually according to the thumb [Ben Maimon 2011] and
Maimonides maintains that a large cubit is 24 fingers [Ben
Maimon 1959a]).
Using the diameter and circumference data, they calculated
the area of the round part according to the mathematical rule,
stating that the area of a circle equals the product of half the
diameter by half the circumference, and the result they
2
obtained is that the area of the round part is 72 square
9
cubits (notably, they made a mistake in the mathematical
calculation. The area of the internal circle, without the rim, is
9
72 �
square cubits, and the area of the internal circle with
22
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2
square cubits. Thus, there is no
5
2
case where the result obtained is 72 , as they obtained).
9

the addition of the rim is 72

However, it remains for them to explain how Bavli Eruvin
(14a–b) reached the conclusion that the area of the round part
of the basin is 75 square cubits, because their calculation of
2
the area of the round part is 72 square cubits, as shown
9
above.
Their cause for uncertainty was the meaning of the words
‘and its thickness is a handbreadth’ in verse 26. Is the circular
part narrower than the square part by a total of one
handbreadth (see Figure 2), or is the round part narrower
than the square part by a handbreadth on each side, and
therefore, the width of the round part is narrower than the
square part by two handbreadths (see Figure 3)?
They calculated the difference in the area of the circular part
in the two options, according to the assumption that a cubit
contains six handbreadths (they explained this with the fact
that the rabbis had taken a stringency, that according to a six
handbreadth cubit, they obtained a large volume in relation
to the basin). According to the first option, the diameter of
1
5
the round part is: 10 − = 9 cubits, and thus, the area of the
6
6
1
2
3
7   9 5   76
square cubits (according to
circular part is
 
4  6
1
the approximation π = 3 ). According to the other option,
7
1
4
2
the diameter of the round part is: 10 − 2 = 9 = 9 cubits,
3
6
6
1
2
3
1
 2
and therefore, the area of the round part is 7   9   73
4  3
2
square cubits (R. Duran took an approximation that was
10

10

10

9 3
5

10

95
6

1
2

FIGURE 1: The handbreadth thickness of the basin.

FIGURE 2: Handbreadth subtracted from the diameter.
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according to the Yerushalmi (and our calculation above),
then the volume of the basin if it were circular is the
3
160 = 120 ritual baths, which is a small
equivalent of
4
deviation from the Yerushalmi’s version – 122 ritual baths.

10

Perhaps, it may be suggested that in the Yerushalmi, they
used a slightly larger approximation for π = 3.1415... : If we
select, for example, the approximation π = 3.05, then the ratio
between the volume of the basin if it were round and the
volume of the basin if it were square is 3.05:4. Accordingly,
the volume of the basin if it were round is the equivalent of
3.05
160 = 122 ritual baths, exactly as in the Yerushalmi’s
4
version. The difficulty with this suggestion for the
approximation of π is that we did not find whether any of the
commentators used the π = 3.05 approximation as a (known)
approximation of π.

10

FIGURE 3: Handbreadth subtracted from the radius.

Conclusion

somewhat less close: 73 square cubits [Duran 1998]). As they
were in doubt, they settled for an intermediate value for the
area of the round part: 75 square cubits (Duran 1998).

In this article, we reviewed the various possibilities for
explaining the inaccurate volume values that appear in the
Yerushalmi’s discussion regarding the basin that Solomon
made. We offered a new suggestion based on the idea that
originated with R. Avraham Ben Hiyya ha-Nassi and the Book
of Tashbetz: reducing the width of the basin by one handbreadth
as the verse states, one can reach exactly the value that appears
in the Yerushalmi for the volume of a squared basin, and
accordingly, one can almost reach the value that appears in
the Yerushalmi for the volume of a circular basin.

Our proposal for explaining the volumes in the
Yerushalmi’s discussion of Solomon’s sea
Our proposal is based on the RABH and the Book of Tashbetz,
and in their interpretation of the words ‘and its thickness is a
handbreadth’ as referring to the thickness of the basin wall.
Accordingly, the thickness of the wall should be subtracted
from the width of the basin when calculating its volume. We
explain the volume values that appear in the Yerushalmi’s
version:
1. If the basin is completely square, then it holds the
equivalent of 160 ritual baths: According to the
assumption made above, a cubit of vessels contains five
handbreadths and in conjunction with the assumption
mentioned above regarding one option, that the thickness
of the wall is half a handbreadth on each side (and
therefore the total effect of the thickness of the wall on the
internal space is one handbreadth), then the width of
1
4
the space inside the basin is 10 − = 9 = 9.8 cubits.
5
5
According to these two assumptions, and in view of the
fact that the height of the basin was five cubits, the
volume of the basin obtained is 9.8*9.8*5 = 480.2 cubic
cubits, almost exactly equal to the volume of 160 ritual
480.2
baths:
= 160.066... ≈ 160, as in the Yerushalmi’s
3
version.
2. If the basin is completely circular, then it can hold the
equivalent of 122 ritual baths: If we use the known
approximation: π = 3, then the ratio between the volume of
the basin if it were round and the volume of the basin if it
were square is 3:4. Accordingly, if the volume of the basin
if it were square is the equivalent of 160 ritual baths
http://www.hts.org.za

Our suggestion can explain the volume values that appear in
the Yerushalmi, because the only correction required is
switching the words ‘square’ and ‘circular’, which is a logical
correction based on the consensus amongst most of the
commentators mentioned in this article.
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