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ARSTRACT agmbficant differences in weight-lengih regressanns and growth were abserved between popu-
latipns of Bluegills | fepomic seaorodticgsh in itwo physicechemically similar Rhode tsland ponds ahow M0 m
aparl. Bluegills weee heavier and grew faster in the pond in which 1heir deasniy was lower and which had a

population of sea-run alewives { Afwsg piewdofgrengm).

If native Nishes are to be used 1n pond aguaculture in the
U'nited States, il 55 necessary thal growth characteristics of
local populations be known. It isalsa desirable to know how
much natural variation there is between populations of
differs#nt and similar habitats.

In this study [ compare the growth characteristics of the
populations of blucgills ( Lepomis wmacrachirus) inhabiling
two Rhode Island pondds, Mill Pond [MP) and Hamilton
Reservoir (HR), which are within 500 m of each ather, The
ponds Bave similar physical, chemical, and biological char-
actenistics (Vigerstad 1974), excepl that HR has a popula-
tion of sea-run alewives (dlota prewdeharengus )

Methods

Fish were collectsd during summer 1973 with fyke nets
and seines. Small fish collected in hauls with standard
3-m scines were immediaiely placed i 1085 formalin and
weighed and measured within | week. Samples from both
ponds werd analyzed at the same Lime Lo avoid differences
caused by formalin preservation (Engel 1974]. Rolenone
was also applied at a concentration of 0.5 ppm to 2 volume
of about 825 m’ previeusly surrounded by nets. Fish col-
lecied with rotenone and fyke nets wers measured and
weighed before preservation.

Zcales were sampled from the second scale row abave the
lateral line at Lhe end of the pecloral hin (Profiic 1950,
localien ¥ Seale impressions were made on cellulose
acelate strips and ideatilications of annuli wers based on the
critenia of Regier {1962}, Transformations, suggested by
Hennemuth (1955) because of discrepancies in sample sizes,
were performed on growth increments derived lrom back-
calculated lengths. Transformatons were performed on
growih Increments anly,

Slopes of the simple linear regressions of log weight on log
ltngth were compared by the analysis of covaniance {Spede-
cor and Cochran 1967,
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Results and Discussion

The simple hnear body-scale regressions calevlated lor
bluegills from HR and MP in July and October are given in
Table |, Because the vanances of the back-calculated lengths
were not equal (Fmaz-test, Sokal and Rohll 1969], [ used an
appropriate /-test {Sokal and Rohll 1969) to compacs
lengths of blusgills from HR and MP lor each year £lass
{Takle 2]. With one exception. back-caleulzted lengths and
lengths a1 capture of blucgills were greater for bluegills in
HR than for fish in MP. and were significantly greater in
recent years. When growth increments of fish from HR and
MPF in their second summer were compared, fish from HR
had significantly greater growth increments than did MFE
fish in 1R67-1972 (¢ = 349 df = 5. P < 0.025) Growth
increments for fish of older age classes wers nol significanly
different.

Yon Bertalanlly growth equations for fish 3-7 years old,
calewlated from the mean back-calculated length data
(Table 2}, were

Mill Fong: ft: 183 [| o051 I._u:EI
Hamilon Reservoir: ft =267 EI = ﬂ.nmm_m]

indicating that HE blucgills were ultimately longer (26.7 cm}
and approached this length laster than did the MP bluegills.,

Ta prevent size-class damination of weight-length regres-
sions, [ established 1% Itngth intervals for MP fish and 20 (or
HR fish, In carly July the blucgill weight-lengih regression
equations (N = 129 fish) were

Mill Pond: log W
Hamilton Reservoir log W

4439 « 2877 log L
4,808 + 1066 log L

where W = weight in grams and L = total length in
millimeters, Saila and Horton (1957 reported a similar
Tegression cquation {log W = 45172 + 29238 log T1} lor
Rhode Island blusgills. The regression equations for fish
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Tabie 1. Simple linear body-scale repressions for bluepills from Hamifton Reservoir (HR) and Mill Pond (M E). Rhode
Island, coflected in July and Octoher 1973, where ¥ = roral lengrh i rentimeters and X = seale vadiug in milliserers,

Siandard error

Sample size Moanth Logatian i of esiimate ¥ Equation
45 July HR 704 0,394 1752 ¥ oz 6184 + 4.340X
il July MP 0.EI [» 385 1700 ¥ - 4089 + 4 554X
4 Oen. HE O L) 1.647 15,75 ¥ oo 458+ 4 100K
10K O, MEP 0927 0,255 12.12 ¥ = i+ 3205X

Takle 2. Mean back-coleulared lempths fin milfimerers) af bluegifis from Mifl Pand (M P) and Hamilton Reserveir {HR ),
Bhode Istand, and fengehts ar coprure on 8-9 July and 28 Seproember (o 7 Ocieher 1973 Significamt differences, devel-
oped from t-1eses, are givern by * (B < 0.05) and ** (P < 0.00)

Age class {yrars) and location

Length a1 capivre

Total
Vear | 2 3 4 5 b 7 July Sepr. O, fisk
¢lags MP HKE WP HR MP HR MP HR MP HR MFP HR MP HR MF HR MP HR MPHR
145} b 42 T T 115 14T 142 185 159 19 1T9 M4 16 217 LEL 1% 31
19658 B 3o Th B 115 [d4* 14) &3 69 1FT 1TE LE9e 182 190 180 197+ 5% %
1959 39 38 L3} 1 125 1 1% 157 172 179 184 199 |67 o4+ 33 24
197 40 43 HO B6 119 12T IS0 R4 170 1RI*™* |54  |&[** 47 29
1971 kL 45¢% 77 qR*+ 122 149+% 151 165 144 2L A P ] |
197 a4 LT L N 1 123 143 L ESI** AR 14
1435 a0 40 Iy 98 S0 3
Mean &0 g3 T Q4% 119 139* 147 |&E* lod  1gse+ TR MR |78 2IF

collected in Seplember and i October were nol signifcantly
diflerent.

The slope of the regression cquation was significantly
greater {F=671;dl =1 37; P<Z 0025} for fishin HR than for
those in MP. Thus, HE fish not only were heavier than MP
fish at any given length, but also increased in weight with
increasing length al a significantly greater rate than MP fish.
Condition indices (K} of both sexes were significanily
grealer (P« 001} for HE bloegills {except young of the
year).

The signilicantly greater rate of weightinerease with length
and greater ultimate length for HR bluegills suggest that HR
is the better habitat for the species. Further research would
be needed to determine whether faclars other than the
presence of alewives caused this difference.

Density of young-of-the-year blucgills was estirnated (on
the basis of rotencne application and recovery of fish} to be
2600 fishiha in MP and 300! hain HR., The smaller number
of blueglls in HR suggests that less intras pecific competition
oocurs b the Lower density. Carclul stocking and manage-
men! of farm ponds arc necessary to prevent overcrowding
and stunting ol bluzgills {Bennett ct al. 1940}

This study points up the need for carelul ¢valoation of
loral conditions, cven 1o apparcntly similar habitats, before
intensive aguacelivre is underiaken.
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