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A revie,r of the literature on the smelt r8T88.ls a la.ok of information on 

._ length-weight relationship. In order to add some intonation on this 

.. alll•ot, Dr. John Van Oosten ot the United States l"ish a.nd Wildlife Service, 

and Dr. A. s. Bauard or the Michigan Inati tute for Fisheries Reaearoh 

oolleoted data on the length, weight, sex and sexual aturity of smelt 

oaught by hook and line in Crystal Lake, Bensie County, Uiohigan, on February 

29, 19.l.,o and February 20-21, 1941. Saale sample■ were also taken and a 

oursory tield determination or the stomaoh oontents waa made by the oolleotors. 

On June 12-21, 1940, some additional speoimena were oolleoted by means of 

gill nets (2 to 4 inch stretched measure) and a 100-foot bag seine (3/4 inoh 

stretched measure) trom the same lake by a lake inventory party of the 

Institute. The soale samples and data were turned over to the writer tor 

analysis and compilation. 

The smelt in Crystal L&ke are desoendanta ot the original etooldng made 

in 1912. The eggs which were planted ,rere obtained from the hatchery at 

Green lAk•• ~•ine. From Crystal Lake the anelt ha.Te spread throughout moat 

of the Great Lakes dJ"ainage (except lAlce Ontario). 

Length-Weight Relatiomhip 

Figure 1 shon graphioally the length-weight relationship. The dota 

represent the -.pirioal averages of the standard length and weight (the data 
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were tabulated originally by 5-millimeter intervals of total length). The 

smooth curve is the graph of the pare.bola whose logarithmic form is., 

• .4.59918 ~ 2.8095 log L, 

where W • weight in grams, 

and L • standard length in millimeters. 

'lhe equation was derived by titting a atraight line to the logarithma of the 

&Terage lengths and weights of the smelt. The nlue 2.8095 shows that the 

weight of the smelt increases at a rate somewhat leas than the cube of the 

length. Figure 1 has been 10 arranged aa to penni t ready oonveraiona from 

standard lengths in millimeters and weight■ in gra.ma to total lengths in 

inches and wei ~,:hts in ounoea. 

(Insert Figure 1) 

Relationahip Between Standard Length and Total Length 

The various taotora tor oonTerlions between standard and total length, 

with and w1 thout ohl\nge in uni ta of meaeurements • &re gi Ten in Table 1. 

TheH .t'aotora were not found to vary dgnitioantly with the length of the 

fish (most of the 5-millimeter intervals from 8o to 230 millimeters standard 

length were represented). 
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Table l 

Factors for the Conversion of Total and Standard Lengths of 

the Smelt from Crystal L&ke, Michigan 

Conversion taotora 
T. L." to s. L. to s. L. (in T. L. (in 
s. L.t, (no T. L. (no millimeters) inches) to 
change in change in to T. L. (in S. L. (in 
units of units of inches) millimeters) 
length) lengt.h) 

0.858 1.165 0.045866 21.79 
• total lengthJ s. t. • standard length 

Average Length and Weight of the Age-Groupe 

The ■melt grew most rapidly in both length and weight during the first 

two year• ot lif'e (Table 2). 'the •ex difference in the rate or growth lla.8 

very small, al though the females had a ■light advantage over the male■, 

especially in age-group III. 



Month and 
year ot 
oolleotion 

June 1940 
June 1940 
June 1940 

Feb. 1940 
June 1940 
Feb. 1941 

Feb. 1940 
June 1940 
Feb. 1941 

Feb. 1940 
June 1940 
Feb. 1941 

Feb. 1940 
June 1940 
Feb. 1941 

Feb. 1941 

Feb. 1940 
Feb. 1941 

Feb. 1941 

Feb. 1941 

Number 
of 
fish 

10 
1 
l 

23 
6 

1,5 

30 
8 

10 

15 
4 

21 

25 
1 

34 

.5 

4 
26 

1 

l 
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Table 2 

Age e.nd Size of the Smelt from Crystal !Ake, Michigan 

Sex 

~>:lknown 
Male 
Female 

Male 
Male 
Mt.le 

Fenale 
Female 
Female 

Male 
Male 
Male 

F-.le 
F~le 
Feale 

Male 

Female 
Femt.le 

Male 

Female 

I 
I 
I 

11• J.. 
I! 
II* 

II* 
II 
II* 

III* 
III 
III• 

III* 
III 
III• 

IV* 

Average 
atandard 
length in 
millimeters 

92 
133 
107 

152 
1,0 
152 

155 
152 
154 

164 
167 
164 

174 
193 
172 

175 

182 
180 

174 

184 

Average 
total 
length in 
inohea 

4.2 
h.l 
4.8 

6.9 
6.9 
7.0 

7.1 
6.8 
7.1 

7.5 
7.7 
7.6 

7.8 
8.7 
7.8 

8.2 
8 • .3 

8.1 

Average 
weight 

gnuu ounoea 

8 0.28 
23 0.80 
12 0.42 

34 
31 
.34 

36 
36 
.34 

42 
45 
41 
,1 
71 
50 

,52 

56 
58 

54 

61 

1.20 
1.09 
1.20 

1.27 
1.27 
1.20 

1.48 
1.59 
1.44 

1.8o 
2.50 
1.76 

1.8.3 

1.98 
2.04 

~ The a■terisk &:f'ter the a.ge numeral indicates that the &ge exoeeda by one the number ot annuli 
observed on the ■oale■ • The ti■h had presumably f'iniahed the year'• growth by February but 
the &nnulua would not be formed until DlOre rapid growth waa reaumed in the apring. 

The smelt in Cry■tal Lake averaged 4 3/8 inohea (total length} at the 

end of the tirst year, 7 inches at 2 years, 7 3/4 inohea at) year1, 8 1/4 

inohea at 4 year■, (Figure 2}. Crea1er (1929) tound the average standard 

length or amelt fl-am the ea.me lake to average 92 millimeter• at l year, 1,6.9 

millimeters at 2 year■, and 171 millimeters at 3 year,. 
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M~t&elaar and X.ngloia (unpublished manuscript) :measured a large number 

of melt from Cry1t.e.l Lake in 1928. The average lengths of t heir sample 

11.lso agree very oloaely with those obtained in 1940 and 1941. It appear, 

that little oha.nge has oocurred in the rate of growth of the 11,1elt in Crystal 

Lake. 

(Inaert Figure 2) 

The rate 0£ growth ot the smelt ia dower in Crystal .La.lee than in Green 

Bay or Lake Erie. In Green Bay the llllelt &Teraged 7 inohH in length in the 

second year, 10 inohea in the third year, 12 inohea in the fourth year, and 

14 inohes in the firth y•r (Schneberger, 1937), where&• in Lake Erie the 

length of tin 2-year-old mnelt varied tr-om 8.1 to 9.4 inohe1 (Van Ooaten, 

1940). All ot the aboTe are total lengtha. 

Sex :Ratio 

Moat of the published data on the aox ratio ot smelt were baaed on 

spawnin <?'.-run aa'"'l.ples. Various workers have ahown that the proportion ot ma.lea 

and females ohange during the breeding aeaaon, and nen during ·i;he l&t!le night. 

Male• are uaua Uy dominant at the beginning ot the run. Thus the sex ratio 

would -n.ry greatly aooording to the time the aaaple wae taken. 

The data presented here (Table 3) were taken from ee:mally mature tiah 

caught by hook and line during the winter. about 6 week, be.tore the beginning 
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Month and 
year of 
collection 

June 1940 

Feb. 1940 
June 1940 
Feb. 1941 
Combined 

Feb. 1940 
June 1940 
Feb. l94l 
COJlbined 

Feb. 1940 
Feb. 1941 
Combined 
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of the spawning season, and from the sexually mature fish taken in gill nets 

and bag aeine in June, after the spawning season. 

The females were dominant in all well represented age•groupa except 

age-group Il taken in February 1941, and age-group III collected in June 1940. 

The relative a.bv.ndance of the females increased progreasi vely with inoreaae 

in age. The sex ratio ot the combined oollaotiona 111LS 154 females (61 per oent) 

to 100 nale■ • 

Age-Group 
I 

II* J, 
II 
II* 
II 

III* 
III 
III* 
III 

Table J 

Sex ratio of the amel t from Crystal Lake, W.oh!. gan 

}hlmber 
ot 

:.ia.les 
l 

23 
6 

15 
W+ 

15 
4 

21 
40 

0 
5 
5 

l 

Number 
ot 

l 

JO 
8 

10 
48 

2.5 
1 

.34 
6o 

4 
26 
,30 

1 

'Ratio 
(female• 
per 100 
malea) 

100 

130 
13.3 
67 

109 

166 
25 

162 
150 

J' 6 
520 
6oo 

100; 

Percentage 
of 

alea 
50 

1(3 
lu 
60 
48 

.38 
Bo 
,38 
40 

0 
16 
14 

50 

Peroent,a.ge 
ot 

t.-..1 •• 
50 

51 
51 
40 
52 
62 
20 
62 
6o 

100 
84 
86 

50 

All oolleotions 
oombined 91 39 61 

~ aee footnote of Table 2 
" 

2 all f'emalH 
V ~ 
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'£he stomachs oi' the smelt caught in February 1940 and 1941 were 

examined (Table 4). 0£ the 210 stomachs e:xar.dned, 122 (56 per cent) were 

e,,apty. All reoogniza.ole ti.a.11 were minnows (Notropia ap.). Spcci1"1.o 

identification was !n.ade on 5 Ls.ke Emerald Shin.era i!• atherinoides), and 

one Spot-tailed shiner 1!• .!!,• hudaoniua). Cnti atomaoh contained a f'ish 

that appea.r&d. to be a stall smelt, but posi ti Te identification oould not 

be l!flde. A• minnows were used tor bait, a. distinotion waa made between 

bait minnows a.nd 11on-b&1 t minnows tound in the atomacha. Bait minnows 

usually could bs reoogni1ed by hook narka. It is poasible that some bait 

minnowa which had been digested beyond the point at whioh hook •rks oould 

be detected nay have been olaesified erroneously as 11non-bai t". Twenty• 

five per oent of the 210 1tomaohs oontained non-bait minnows, and 15 per 

cent contained bait. Unidentifiable tish remains and other tood were found 

in 4 per cent of the 1tomaohs. 

Table 4 

Ccntenta ot 210 •tonaoha trom aa•l t i'rom Cryatal lAlce, M1ohigan 

Nwaber ct ifuiiber ot •to•oh1 oontaining 
1toaoha Bait Non-bait O'nident.1..fiable 

Date eapty minn0WB minnows ti.ah ramaina Other food 
Feb. 29, (l aoud 1940 55 2 37 3 2 (l eggs 

Feb. 20, 21, 
18 J 1940 67 31 4 1 (m&yf'ly) 

Total 122 33 55 7 3 

~ 2 poasibly contained bait. 
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Captions for Figures 

Figure l. Length-weight relationship of the smelt of 

Crystal Lake, Michigan. 

t'igure 2. .Avera.ge size of age-groups of Crystal Lake smelt. 

(Number of specimens in pa.rentheeea.) 


