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THE POUND-N ET FISHERY IN V IRGINIA 
Part 2 - Species Composition of l a ndings Reported as Menhaden"!'/ 

By J. L. McHugh* 

BACKGROUND 

P ound nets have been the most important fishing gear for food fishes in Virgin­
ia waters of Chesapeake Bay since 1880 (Reid 1955) and the history of this fishery 
t o a great extent reflects the varying fortunes of the fisheries of that State. Since 
1929 the average annual catch in pound nets in Virginia has been about 50 million 
pounds, roughly 20 percent of which was reported as menhaden. Actually these men­
haden include varying quantities of other fish species, sometimes predominantly young 
food fi shes, too small to market as human food. This part of the pound -net catch 
is sometimes used as industrial fish, but in many parts of the Bay it is sold as bait 
for crab pots. It is commonly referred to as "scrap fish, II and for convenience this 
term has been used here to denote that part of the pound -net catch not sold for hu­
man consumption. Concern has been expressed at various times that this harvest 
of small fishes is wasteful, yet no really effective action has been taken to deter­
mine the facts needed for an intelligent appreciation of the situation. 

Reid (1955) has reviewed the tribulations that accompanied introduction of 
pound nets to Virginia waters. Early reports of the Virginia Commission of Fish­
eries emphasize the Iidestructionil caused by these nets, and in 1914 a Ilcull law ll 

was enacted designating minimum sizes of fishes that may be caught (Code of Vir­
ginia, Section 28-45). It soon became apparent that the value of this law was lim­
ited, for most undersized fish were dead before culling could be done, and it was 
suggested on various occasions that an increase in mesh size, or closed seasons 
at certain times, would offer more practical solutions. 

Almost as soon as these remedial measures have been proposed they have 
been challenged by others. Some of the objections seem reasonable, but there is 
an obvious thread of self-interest running through all the controversy that has been 
generated, and none of the arguments is supported by indisputable facts. Culling is 
far from a practical solution: it would be impossible in bad weather; even under the 
best of conditions it would be time -consuming, and many fishermen would not be 
inclined to make the effort for a gain that was not immediately apparent; and most 
fish probably would not survive the rough handling that would ensue. An increase 
in mesh size, although it has been a popular remedy on many occasions, is opposed 
by many fishermen on the grounds that fish would gill in the nets. Closed seasons, 
when they have been proposed seriously, have been suggested for midsummer, 
when pound -net catches are at a minimum and relatively unprofitable, and the ben­
efits to be gained would be at a minimum, too. 

The conviction that an increase in mesh size would allow many small fish to 
escape, though opposed by many fishermen who believed that gilling would interfere 
.!JContributions from the Virginia Fisheries Laboratory, No. 89. * Formerly Director, Virginia Fisheries Laboratory, now Chief, Division of Biological Research, U. S. Bureau of Com­

mercial Fisheries. 
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seriously with their operations, was sufficiently strong that in 1928 thu ("'rI .ral As­
sembly of Virginia directed the ommission of Fishpru s to crmdlH't xp rim'n s 
with various mesh siz s. This was don (Houstun 1 r 28) by :Jrrangem .nt !th CPT'­

tain fishermen who placed panels of 2i - nnd :j-inch str tch,.d In'sh in h(Oir r 8, 

and the following conclusion was drawn: "It is clailll ·d that nil sft lar'g r han an 
inch bar (2 inches stretched) WIll gill fish to an r>X nt tf) nwk It impl a' leabl,-. 
The experiments, as r ported, bore out this ont 'ntlOn." In th} abs n "of b t Jr 
documentary evidence, it can scare ly be maIntain d tha thp matt! r was s ' tl 
adequately. 

Declines in Virginia fisheries sin (' WoI'ld \\ ar II. onomic as w ,11 as bIOlogi-
cal in origin (McHugh and Bailey 1957), brought th" qu s ion to th for' onc agam, 
and in 1952 the General Assembly instruct·cl thf omm1sbion of I' Ish rl 's and h 
Virginia Fisheries Laboratory "tu elf t"I'mlne tht prop!'r SIZ rr, 'sh for n In fiX d 
fishing devices." The proponents of this bill fail d to r" ogniz h_ full llnpllca IOn 
of their directive, which, if it is to b l omp~ i .d \ Ith 111 full mf 1r, w111 r qUlr' 
knowledge of the effects of mesh-siz chang s upon th tu ure 5upplv of fi h. Thls, 
in effect, is already one of the obJectiv s of th work of h 'u glma FISh '1'1 Lab­
oratory, progress toward which, although st ady, ha b n s'o \ by r on of hml 'd 
funds and personnel and the net;d for mor compreh nSlV prograrr of r s arch in 
neighboring states, where these speci's ar" also explolt d. 

Samples of scrap fish aft r th y have b n cull d by fl h rm n flom pound -n t 
catches in the lower York River and off York Spit I; r xamm d In 1954 and 1955, 
primarily to study size- and age-composItion of th m nhad n <;, h ( Hugh,Ogl s-
by, and Pacheco 1959). \Vhen conv ni nt, oth r sped In -hI cr p w r' m asured 
and weighed. In 1958 a special effol't \ as mad to examin s mp! s of crap at 
weekly intervals throughout the fishing s ason, and all sp I s in a half-bush 1 sam­
ple were measured and weighed indIvidually. If mor than 100 ish of a p ci s 
were present, the excess usually w r count d but not m a ur d or.. gh d, and h 
total weight of that species was estimated from th welgh of h flr 100. L n h­
were measured from tip of snout to fork of caudal fln, or In flshos like hogchok 1', 

croaker, or gray sea trout, to the end of <he long"s caudal rays. In 1958 al 0, he 
total weights of individual food fish species and to al w l.gh s of crap landed vel' 
obtained whenever possible, for 
comparison of the numbers and 
weights used as human food or 
as industrial fish and bait. 

1954 SAMPLES 

The 1954 study was made 
by a graduate student as a term 
project. He identified 21 spe­
cies in 21 samples, but lumped 
alewife and glut herring, and 
butterfish and harvestfish. It 
is fairly obvious that he failed 
to recognize thread herring as 
a distinct species, for although 
it figured prominently in 1955 
and 1958 catches, it was not 
listed in 1954. Thread herring 
undoubtedly were confused with 
river herrings, for this cate­
gory was recorded for every 
sample examined in 1954, al­
though later experience, and 

rrable 1 - Species Composition of Scrap Fish Samples L"Om Pound-Net 
Catches, Lower York Rivl'r, lrgmia, 195 , Obtam db} Adding 

Nwnbers of Fishes lD all Sarnt>les Exammed 

Common Total 
Percentage of 

SCientifIc Samples III 
Name Name 'umbers Which Species 

of Fish Occurred 
Menhaden Brevoortia t} rannus 2,100 100 
Alewife Alosa ~eudoharen9us } Glut herring Alosa aestivalis 637 100 
Thread herring Opisthonema oglinum 
Butterfish Poronotus triacanthus } Harvestfish Peprilus a1epidotus 562 91 

Mitchill's anchovy Anchoa mitchill! 144 -13 
Gray sea trout Cynoscion regalis 90 86 
Spot Leiostomus xanthurus 77 76 
Silver perch Bairdiella chI) sura 51 -18 
C uti assfish Trichiurus lepturus .J1 38 
Blue runner Caranx cI}'sos 27 19 
Croaker Micropogon undulatus 2-1 33 
!Flounder Paralichthys dentatus 12 29 
iHogchoker Trinectes maculatus 6 29 
Bluefish Pomatomus saltratri ... 6 1-1 
Sea robin Prionotus sp. -I 14 
Puffer Sphae;oides maculatus 2 10 
Hickory shad Alosa mediocris 1 5 
Shad Alosa sapidissima 1 5 
Black sea bass Centropristes striatus 1 5 
Toadfish Opsanus tau 1 5 
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previous knowl dg of the mlgratlons of rlV r h 
Cl S usually disapp ar from ca ch s in July, wh 

Common SCIentifIc 
Name Name 

en voortla tyrannus , 
ButterfUb Poronotua trlacanthus 476 86 
Cray IU bout Cyno,clon regalu 153 71 
Thread herring Qi!iJthonema oghnum 118 29 
Mitchill'. anchovy Anchoa mltchilh 93 57 
Alewife Aloia [!cudoharengYJ } Clut herring Alosa aestivalu 88 43 

iclcory shad Alosa mediocrls 
Scup Stenotomus vel1llcolor 42 21 
Silver perch Bairdiella chrysura 25 64 
S t Leiostomus anthurus 23 43 

arveltfilh ;eprilus alepldotw 15 50 
Cutlallfilh r1chiu!U$~ 8 29 
Croaker MicropQgon undulatw 7 14 
Moonfilh Vomer setapmnis 4 29 
Black sea bass Cenbopristes smatus 2 7 

ogchoker Trinectcs maculatus 1 7 
Sea robin Prionotus sp. 1 7 

uUer Srhaeroides maculatus 1 7 
SllvelSide Menidia menidia 1 7 

pinnis), fairly common in 1955, did not appear in 

Sampling in 1955 was in some r spects not as r pr s 
1958, for no catches were examined from ugust 13 to 

1958 MPLE 

Sampling in 1958 was more thoroughly and ar 
w r checked for accuracy. In 25 sampl s, 33 sp 

Total umb 
ofFish 
5 821 
1,274 

403 
260 
226 
21 
207 
177 
107 

34 

25 
22 
11 

3 

2 
1 
1 
1 

1 55 

2 
32 
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For most samples, also, records were obtained of total weight of e.ach species caught, 
so that the numbers and weights of each species used as food or dIscarded as scrap 
could be estimated (table 4). The 17 samples summarized in table 4, taken from 

Table 4 - Estimated Total Numbers and Weights of Each Species in a Series of 17 Pound-Net Catches Made from April 7, 
to October 15 1958 in the Lower York River or off York Spit Vi~inialL 

FoodLish ~cr'U? hsh 

Species Estimated Total Estimated Total 

Numbers Weights Numbers Weights 
(Lbs. ) (Lbs. ) 

Menhaden. - 207,616 23, 157 
jButterfish 

-
23,250 4,650 40,838 4,333 

Alewife. - - 10,864 1,327 
Thread herring - - 9,761 1,259 
Glut herring - - 8,545 3,325 
Spot. 5,714 1,699 8,255 1,228 
Gray sea trout . 20,221 7,410 7,622 1,342 
Blue runner - - 5,192 640 
\Bay anchovy . - - 4,203 17 
Bigeye scad - - 2,780 236 
Silver perch • - - 2,408 369 
Croaker . 22, 121 20,331 1,280 295 
~luefish : : : 25 25 1,261 234 
~ogchoker •. - - 1,028 70 
Scup •.•.• - - 793 119 
}Iarvestfish. . 1,400 400 565 95 . 

445 317 if:Iickory shad - -
Shad .•... 125 437 200 134 
Spotted hake - - 167 14 
IFlounder ••. 111 277 139 34 . 

132 2 Silverside . - -
~lack sea b'as~ : . - - 128 28 
Striped anchovy - - 101 1 
Gizzard shad . . - - 72 55 
Bluegill - - 7 1 17 
Pigfish . . . - - 71 10 
Needlefish • - - 67 10 
Pinfish . - - 58 6 
iBlue crab - - 32 5 
Sea robin - - 29 1 
lPuffer . . - - 29 1 
Rockfish • 33 66 - -
Slender amberjack 25 25 - -IF alse albacore . .. 10 100 - -
~ixed fishes. . - 800 - -

Total ....••.•..•••••....•. Y73 035 36 220 314 752 38 681 
YEstimated numbers of food fishes were derived from total weight of catch multiplied by average numbers of com~ercial-

size fish per pound. Estimated numbers of scrap fish and their total weights were derived from numbers and weIghts of 
scrap in each sample, and the total wei9ht of scrap fish in each catch. 

'-JNumber of mixed fishes not included. 

catches in the lower York River or off York Spit from April 7 to October 15, 1958, 
show that roughly equal weights of food and scrap fish were landed, but that more 
than four times as many fish were discarded as scrap. Many scrap fish were of 
species that usually are not used as food, such as menhaden, thread herring, blue 
runner, anchovy, scad, and silver perch, but some important food fishes, such as 
butterfish and spot, were more numerous in scrap than in food -fish landings. 

Seasonal variations in species composition and in numbers and weights of scrap 
fish in pound -net samples, weighted according to total catch of scrap, are given in 
tables 5 and 6 (which appear on page 5) . In early spring, only menhaden, ale ­
wives, and glut herring were found, but a variety of species entered the 'catch as 
the season progressed. Some species appeared for a while and then disappeared, 
some occurred only spasmodically, others were caught regularly once they put in 
an appearance. Samples taken at regular intervals may not be truly representative 
of the relative abundance of the different species, because some fishes, like ale­
wives and blue runner, remain in Chesapeake Bay for only a short time, while oth­
ers, like menhaden, are available for most of the year. 
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These may have included some scup, spot, gray sea trout, croaker, bluefish, har­
vestfish, shad, flounder, puffer, rockfish, amberjack, drum, whiting, mackerel, mul­
let, spotted sea trout, Spanish mackerel, white perch, and others. These samples 
are not necessarily representative of the pound-net catch in the whole area of Tide­
water Virginia, for our observations have shown that each locality has its own char­
aderistic compLex of species. Alewives, for example, are the most imp art ant 

Table 5 - Estimated Catch. by Numbers. of Scrap Fish in Pound -Net Catches in the Lower York River. Virgin ia, 1958~ 

Species 
April May_ June July Au ~st September October 

22 JU lJ 2U 5 1 15 25 JU 7 1~ -~ 12 2J J ~ 
IMennaaen .. · . tj,~~~ I"'~~~ tl,tl~~ IJ~'~f~ I 12 ,J2'1 JU,2~ ' 1'~,JJJ 10.U~U , J,OUU I ~'U~ 1 J""I~ 1'4,000 121 ,1'IJ 2J,O'l1 11J·~ I ","uu IJ ,2O: 
Glut herr ing .. 6, 1.185 - - - - - - - - - -
Alewife 892 2,646 6,867 194 316 - - - - - - - - - - - -
Gizzard shad. · . · . - 72 - - - - - - - - - - - - - - -
Spot. · . - 1.430 2,267 838 2.133 1,080 - 40 97 46 347 - - 65 34 117 51 
Butterfish. .. - - 67 774 79 3,920 6,840 8,090 6,140 3,370 916 2,733 1,054 1,500 477 1,808 3,151 
Shad. ... . .. - - - 64 158 - - - - - - - - - - - -
Silver perch - - - 258 632 - 64 40 97 - 63 333 36 424 375 175 -
Pinfish .. · . - - - 64 - - - - - - - - - - - - -
Hickory shad. · . - - - - 395 - - - - - - - 36 - 34 - U 
Croaker .. · . · . - - - - 1,422 - - - - - - - - - - - -
Bluefish .. · . · . - - - - 158 250 - 430 97 323 - - - - - - U 
Pigfish. · . - - - - 79 - - - - - - - - - - - -
Hogchoker. - - - - 79 167 - - - - - - - 33 68 612 7 
Gray sea trout. - - - - 237 167 575 1,880 1,460 1,845 316 733 109 130 136 58 -
Bluegill .. · . - - - - 79 - - - - - - - - - - - -
Harvestfish. - - - - - 333 - 80 - - - 133 - - - - U 
Thread herring · . - - - - - 416 383 118 7,200 740 189 333 109 - 273 - -
Flounder. - - - - - 80 - 40 - - - - - - - - U 
Spotted hake - - - - - 167 - - - - - - - - - - -
Scup - - - - - 333 - 40 - 46 - - - - 34 321 U 
Bay anchovy - - - - - - 2,872 - 65 785 442 - - - - - 3! 
Silverside. · . · . - - - - - - - 40 - 92 - - - - - - -
Blue crab. · . - - - - - - - - 32 - - - - - - - -
Black sea bass. - - - - - - - - - - 32 67 - - - 29 -
Atlantic needlefish . - - - - - - - - - - - 67 - - - - -
Blue runner. · . - .- - - - - - - - - - 800 727 228 1,739 963 731 
Bigeye scad. - - - - - - - - - - - 133 182 261 1,193 875 13: 
Striped anchovy. - - - - - - - - - - - - 36 65 - - -
Common sea robin . - - - - - - - - - - - - - - - 29 -
Northern puffer. - - - - - - - - - - - - - - - 29 -
Number of nets 6 - - 3 6 4 4 4 4 4 3 3 3 3 ~ ~ ~ 
!fTotal numbers 0 e;u:b speCles estimau mto we to .crap e~~ ays c~ ac~in9 to ~e ratio of n~befS tD weight in each &.ample. 

Table 6 - Estimated Catch in Pounds of Scr<!pFish in Pound-Net Catches in the Lower York River Vifginia 19581J. 

Species Aoril Mav June uly Au ust September October 
7 22 30 13 20 5 1 15 25 30 7 19 5 12 23 3 15 

lMenhaden .. 1,477 1,073 1,113 3,450 2,596 3,263 2,311 734 517 873 354 2,250 1,296 1,170 990 97 176 
!Glut herring. t2,388 267 29 207 505 - - - - - - - - - - - -
iNewife ... 335 360 499 22 126 - - - - - - - - - - - -
!Gizzard shad. - 55 - - - - - - - - - - - - - - -
fSpot ..• - 245 352 105 304 174 - 8 8 2 35 - - + + 17 
~~tterfish - - 7 91 9 316 524 826 752 435 123 360 130 165 60 229 315 
~had .. - - - 73 76 - - - - - - - - - - - -
Silver perch. - - - 45 98 - 9 8 19 - 8 30 5 75 60 27 -
Pinfish ••. - - - 7 - - - - - - - - - - - - -
~,ickory shad - - - - 349 - - - - - - - 2 - + - 1 
..... roaker ... - - - - 328 - - - - - - - - - - - -
Bluefish ••• - - - - 24 57 - 71 20 63 - - - - - - 2 
Pigfish .•.. . - - - - 11 - 44 - - - - - - - - - -
Hogchoker , • - - - - 7 6 - - - - - - - + + 48 10 
~ray sea trout. - - - - 48 26 99 310 285 320 46 150 20 15 15 13 -
luegill. • . . - - - - 19 - - - - - - - - - - - -

Harvestfish .• - - - - - 46 - 19 - - - 30 - - - - 1 
~ead herring - - - - - 52 - 17 893 98 29 60 21 - 45 - -
Flounder •. - - - - - 31 - 2 - - - - - - - - 1 
Spotted hake - - - - - 14 - - - - - - - - - - -
Scup .••• - - - - - 15 - 5 - 5 - - - - + 89 5 
!Bay anchovy . - - - - - - 13 - 1 2 1 - - - - - 1 
S il verside. • • - - - - - - - + - 2 - - - - - - -
~lue crab ••• - - - - - - - - 5 - - - - - - - -
!Black sea bass. . • . - - - - - - - - - - 4 10 - - - 14 -
~tlantic needlefish • - - - - - - - - - - - 10 - - - - -

lue runner ••••• - - - - - - - - - - - 90 110 45 225 100 70 
~igeye scad ••••• - - - - - - - - - - - 10 15 30 105 64 11 

triped anchovy. • - - - - - - - - - - - - 1 + - - -
!common sea robin - - - - - - - - - - - - - - - 1 -
:/I!.orthern puffer • • - - - - - - - - - - - - - - - 1 -

Number of nets 6 - - 3 6 4 4 4 4 4 3 3 3 3 3 3 2 
.!JTotal catch of scrap fish for each day prorated according to weight of each species in sample. 
+ '" Less than one oound. 
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species by weight in Virginia I s pound -net catch, but they were of less importance in 
our samples from the York River, partly because early spring catches were not ad­
equately sampled. Butterfish ranked tenth in importance by weight in 1957, but they 
were one of the most important species in York River samples in 1958. On the oth­
er hand there is general similarity between pound -net catches as recorded by the 
U. S. Bureau of Commercial Fisheries (Power 1959) and the 17 samples from the 
York River in 1958. 

SPECIES COMPOSITION OF POUND-NET LANDINGS 

One of the first steps in a study of industrial and unmarketable food fishes is to 
determine what species are represented, and in what quantities. According to lat­
est published figures pound nets in Virginia caught at least 42 species in 1957 (Pow­
er 1959). This is a minimum estimate, for certain categories in the official listing, 
such as alewives, catfish and bullheads, and some others, include more than one 
species, and scrap includes many species that are not used locally for human food, 
hence are not listed in official statistics. Investigations reported here s howe d 
that at least 35 species occur in pound-net scrap (table 1 to 3), at least 13 of which 
are not marketed in Virginia for human food. Table 7 (see p. 7) lists all species known 
to occur in pound-net catches in Virginia, based on 1957 landings (Power 1959), sam­
ples of scrap examined in 1954,1955, and 1958, and observations made by various 
staff members of the Virginia Fisheries Laboratory while sampling catches. 

Scrap-fish landings vary not only locally within the Bay and its estuaries, but 
also annually. It has been pointed out already that moonfish were found in our sam­
ples only in 1955. Cutlassfish, fairly common in 1954 and less common in 1S55, 
were absent in 1958. Several other interesting changes are suggested by the figures 
in tables 1 to 3, but it would require more information to determine their signifi­
cance. There is good reason to believe, for example, that young croaker figured 
much more prominently in scrap in the past when the species was more abundant, 
and the decline in frequency of their appearance in samples from 1954 to 1958 is 
suggestive that the recent increase in abundance is only temporary, a conclusion 
supported by other evidence (W. H. Massmann and A. L. Pacheco, personal com­
munication). 

It is convenient to treat scrap fish under two main headings: nonfood or indus­
trial species, measurements and weights of which have considerable biological sig­
nificance because the entire catch was represented in each sample; and food fishes, 
data from which are somewhat less useful because culling is variable, depending on 
the magnitude of the catch, prices, and other factors. 

NON - FOOD FISHES 

Menhaden (Brevoortia tyrannus): 
Atlantic coast, 1957: 1,327,595,000 pounds, valued at $16,771,000. 

By far the most important scrap species was 
menhaden, which made up nearly two -thirds of 
scrap catches by numbers and by weight, and was 
the only species that occurred in every sample ex­
amined. By weight, menhaden are an important 
component of pound -net landings in Virginia. Ac­

cording to official statistics (Power 1959) more than 25 million pounds were landed 
in 1957, about 46 percent of the entire pound-net catch, and nearly 10 percent of the 
total menhaden catch of the State. Menhaden landings as reported for pound nets 
probably are a collective term for all scrap fish, hence only about 16 million pounds 
actually were menhaden, and the remaining 9 million pounds included a variety of 
species as listed in table 7 (p. 7). Most menhaden caught by pound nets in Virginia 



Yable 7 - Species Caught by Pound Nets In Virginia, Based on 1957 Commercial Landings, Examination of Scrap-Fish Catches in 1954, 1955, and 1958 ~ 
and Observations Made While Sampling Catches 1! (!) 

Disposal of Catch Disposal of Catch ;r 
Common Name Scientific Name F d Industrial Common Name Scientific Name F:j Industrial ~ 

00 Use or Bait 00 Use or Bait III 

Alewife Alosa pseudoharengus x x Pigfish Orthopristis chr~sopterus x x ..:i 
Amberjack, slender Seriola zonata x x Finfish ~ago~on rhombOldes x 
Anchovy, bay Anchoa mitchilH x Pompano, common r ac motus caroltnus x x ..... 
Anchovy, striped Anchoa hepsetu;: x Puffer, northern Sphaeroides maculatus x x CO 
Barracuda spnyraena quac ancho x Puffer, smooth Lagocephalus laevigatus x ~ 
Bass, striped Roccus saxatlhs x x ~: x 
Bigeye ~n~natus x bullnose M~lio batis freminvilli x 
Blgeye, short Pseudopriacanthus altus x x cownose R inoptera bonasus x 
Blue crab CiiTlinectes sapidus x x greater bu tte rfly Gym nura altevela x 
Bluegill ~epomis maCrOcliTi'us x lesser butterfly Gymnura ~ 
Bluefish omatomus saltatrix x x spotted eagle ray Aetobatus narinari x 
Bonefish Albula vulpe-s- -- x stingaree Dafiyatls s~- x 
Bonito, Atlantic Sarda sarda x x Remora, shark Ec enelS naucrates x 
Bullhead, brown ICtafiirus nebulosus x x Runner, blue Caranx c r ysos x n 
Bullhead, yellow lctalurus natalis x x Scad, bigeye Trachurops crumenophthalma x 0 
Burrfish Chilomycterus schoepfi x Scup Stenotomus versicolor x x !::-' 
Butterfish r oronotus tnacantJ'iUS x x Sea bass, black Centropnstes striatus x x H 
Butterflyfish Chaetodon ocellatus x Sea robin, common r rinonotus car~ x ~ 
Carp Cyprinus carpio x x Sea trout, gray Cynoscion regalis x x trl 
Catfish, c hannel Ictalurus punctatus x x Sea trout, silver CynosclOn notnus x x )oM 

Catfish, white Ictalurus catus x x Sea trout, spotted CynosclOn iiebUIOsus x x ~ 
Cobia Rachycentron canadus x Shad Alosa sapHIissima x x , 1 

Croaker, Atlantic Micropogon unilUlatUs x x Shad, gizzard Dorosom~ cepedlanum x x ~ 
Croaker~ banded Larimus fasclatus x Shad, hickory Alosa mediocris x x >-< 
Cutlassflsh 'i"rICfiTi:ii'us lepturus x Sharks: x L 

Drum, black F'ogomas cromis x x brown Eulamia milberti ~ 
Drum, red Sciaenops oceLLata x x angelshark Squatma dumenl x ...... 
Eel, American ~nguilla rostrata x x common hammer- ---- ---- en 
Eel, conger ~ oceanrca x head Sphyrna zygaena x ::r:: 
Filefish, common 1'\i!Oi1aCaii'fhUSl'iISpidus x smooth dogfish Mustelus--cams- x trl 
Filefish, orange Alutera schoeprr- x Sheepshead. Archosargus probatocephalus x ::tJ 
Flounder, sand ~etta aquosa x Silverside, Atlantlc Memdla memdla x ...... 
Flounder, summer Paralichtfiys denatus x x Skate, brier ~;va e~lanteria x trl 
Flounder, winter "'FSeUclopleuronectes americanus x x Spadefish aeto lpterus faber x x en 
Gar,longnose Leplsosteus osseus --- -- x Spot Leiostomus xanilii:irUs x x )oM 

Goosefish tophfiuS amei'lcaiiUs x I Squid Lohgo pealil x <'-' 
Hake, spotted rop yciSi'egluS -- x x Stargazer, northern Astroscopus guttatus x trl 
Ilarvestfish Feprilus alepidotus x x ' Sturgeon, Atlantic AClpenser stu rio x <: 
!Ierrmg, bigeye Elops saurus x Sucker, chub Enmyzon oblongus x x >-< 
Herrmg, glut Alosa aeStIValis x x Suckers, Eastern - trl 
Herring, sea Clupea !iarengu~. x redhorse Moxostoma macrolepidotum x x :::s 
Herrmg, thread Oplstho,,!,~ og[mum x Tarpon Tarpon atlantica x 
1I0gchoker Trmectes macu atus x Tautog Tautog onitis x x 
Jack, common Caranx hIppos x Terrapin, 
L?mprey, sea. Fetromyzon marinus x diamondback Malaclem~s terrapin x x 
Llzardflsh, AtlantIc ~~OdUS foetens x Threadfish Alectis cnnitus x 
Lookdown e ene vomer x Toadfish Qpsanus tau x 
Lumpflsh. ~terus lumpus x Tongueflsh ~~r,::? p!aJ:iusa x 
Maek('rt~l. Atlantic Scomber scr-.£~brus x x Triggerfish, common Balistes caroITnensis x 
Mdl:kt,rt'l, SpanIsh ~omorus maculatus x Tripletail ~ surinamensis x 
Menhaden Brevoortia tyrannus x Tuna, Httle EUTIJYTliius alleteratuS x 
Moonflsh Vomer setapinms x Turtles: ----- x x 
l\,lullf't,stripl'u , l\,lu~ "."Jlh,.J,!s x green L1 Chelonia mydas x 
NI, .. dll'flSh, AtI"n!!c ~ro~lura marina x loggerhead Caretta caretta x x 
N~ .. ul('fi6h, flatsidl Abrenn~ mans - X· snapping Chel~drh serpentma 
1, <'Tch. sllvl'r !!airdiell~ chrysura x x Atlanllc ridley LepI oc etys kempl x 
I' tlrt h. "",hltt , !!2ccus amerlcanUR x x \\'hiting, northern ~~.!l~.!.£~rrhus saxahlis x x 
I f~r( h, Yf'llo\\ Perea flavescens x x \\'hlhng, southern Menticirrhus americanus x x 

" , --- ' ~~ - - - - - .-
1!lhl' IlSS18hl/1C~ of W. II, Massmann and A L . Pach~co in makIng available the results of their long experience with the pound-net fishery IS acknowledged gratefully -.;J 

- ----- - ---- . . _---------- - --~- - -
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are young fish (McHugh et al 1959) pre­
dominantly age-group II (in their second 
year of life) in spring and early summer, 
and age-group I(for their first year) in 
late summer and fall. In 1958, age­
group I fish were exceedingly abundant 
in Virginia: small schools were seen 
everywhere in the es tuaries t h r 0 ugh 
spring and summer, and mass mortali­
ties, a common phenomenon when a spe­
cies becomes unusually abundant, were 
reported from many areas; these fish 
showed up in late summer as a dominant 
feature of pound -net catches in the York 
River area, although they were of a size 
that could escape through the meshes of 
the nets quite easily, and very few older 
fish appeared in samples after mid­
August. The excellent catches in the 
menhaden purse-seine fishery in 1959 
undoubtedly included large numbers of 
fish of the 1958 year-class. Growth of 
these fish in length and weight, and their 
relative importance in numbers and total 
weight each month in 1958, are illustrated 
in figure 1. Samples of the 1958 year­
class, caught in experimental trawls or 
taken by other methods, are included as 
polygons enclosed by broken lines on a 
different vertical scale. They show that 
pound ne ts in the lower Yor k River take 
only larger fish of the incoming year class. 

Thread herring (Opisthonema oglinum): 

Almost half the samples examined 
in 1955 and 1958 contained thread her-
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Fig. 1 - Frequency distributions of fork lengths of men­
ring, which first appeared in catches early haden in samples of scrap fish from pound-net catches in 
in June and disappeared late in September. the York River area, Virginia, 1958. Shaded rones em ­
Hildebrand and Schroeder (1928) observed phasize the progression of size groups to the right as the 

season advances, and illustrate the growth of successive 
that this species appeared in the Bay about age groups of fish. Broken lines represent samples of 
mid - May and left during October, that its young fish caught in experimental trawls. 

spawning habits were almost completely unknown, and that fish taken in·springwere 
thin and poor, whereas in fall they were fat. Thread herring taken in 1958 were 
quite uniform in size, but although mean fork length increased only slightly from 
spring to fall, weights increased substantially (fig. 2, p. 9). Gonads of fish caught in 
June were mostly in prespawning condition . In July mostfish were spent or recover­
ingfrom spawning, or were apparently immature, probably having recovered com­
pletelyfrom a late spring or early summer spawning. In Augus t and September all 
gonads were spent or in a resting condition. Apparently thread herring, like most 
other fishes, become thin and poor at spawning time but recover and fat ten 
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quickly. The increase in weight 
from spring to fall is substantial, 
of the order of 20 percent. Fe­
males were about 5 mm. (-t -inch) 
longer than males, on the average. 

Blue runner (C aranx crysos ): 

This small fish, a member of 
the jack family, was prominent in 

pound-net catches in 1958, but re­
l atively unimportant in 1954, and 
absent in 195 5. It did not appear in 
1958 until after the middle of Au­
gust, hence its absence in 1955 may 
have been caused by inadequate 
sampling, for no samples were ex­
amined in that year between Au­
gust 13 and November 26. Hilde­
brand and Schroeder (1928) re­
ported that marketable sizes (i to 
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Fig. 2 - Frequency distributions of fork lengths and weights of 
thread h erring in samples of scrap fish from pound-net catches 
in the York River area, Virginia, 1958. 

1 pound) were takenin small numbers at Lynnhaven R03.ds, Va., but that smaller fish, 
5 to 8 inches long, were less common than Caranx hippos, the common jack, of about 
the s ame size . This may mean that young blue runner penetrate farther into the Bay 
than older fish or thancommonjacks, or that young were especially abundant in 1958, 
for no l arger fish and no common jacks were known to be takenin the catches sampled. 
Blue runner were seen in the Fulton Fish Market, New York City, in September 1958, 
and dealers there say that there is a limited market for them, especially among south­
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Fig. 3 - Frequency distributions of fork lengths and weights of blue 
runner in samples of scrap fish from pound-net catches in the York 
River area, Virg inia, 1958 . Shaded zones illustrate the presence of 
two size groups of fish. 

ern Europeans, who find them sim­
ilar to the "sardine" of the Medi-
terranean Sea. 

Blue runner in scrap from 
York River pound nets ranged in 
fork length from about 105 to 185 
mm. (4 to7inches), and thus cor­
responded in size to the 5- to 8-
inch (total length) fish reported by 
Hildebrand and Schroeder (1928). 
Those seen in the New York City 
market in 1958 were of similar 
size. All fish examined in 1958 
were immature, and size-frequen­
cy distributions (Fig. 3) suggest 
that two successive age groups 
dominated the catch: the first, 
with modal length increasing from 
150 to 170 mm., in August and 
September, the second 125 to 130 
mm., in September and October. 
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Alewife (Alosa pseudoharen~s): 
Atlantic coast, 1 57: 57,206,000 pounds, valued at $686,000. 

Alewives apparently are less important in the 

~ 
York River fishery than elsewhere in Vi rginia, and 
those caught in this area are not sold or processed 
in any great numbers as human food. In c e r t a i n 
areas, especially the Rappahannock River, consid­
erable numbers are salted or pickl d, and the roe 

is separated and canned. In 1958 few alewives appeared in York f{iver pound -n~t 
catches after the end of April. In fork length these fish fell into three groups (flg. 
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Fig. 4 - Frequency distributions of fork lengths and weights of alewi! and glut herrmg in samples of sera .. fish from 
pound-net catches in the York River area, Virginia, 1958. 

4), with modes at 125, 195, and 235-260 mm. (5, 8, and 9-10 inches), and 20, 85, and 
170 to 250 g. (is ,L andt-t pound), and probably were 1, 2, and 3 or more years 
old, respectively (Hildebrand and Schroeder 1928). 

Glut herring (Alosa aestivalis): 
Atlantic coast, 1957: landings included in figures for alewife. 

Glut herring entered and left the pound -net 
fishery in spring perhaps a little later than ale­
wives. Those examined in scrap samples in 1958 
were larger on the average than the alewives (fig. 
4). They fell into two groups according to size, 
with modes at about 160 and 245 mm. fork length 

(6i to 10 inches), and 50 and 180 g. (;0- tot-pound), and probably were 2 years and 
3 years and older, respectively. Glut herring and alewives were among the most 
important pound -net species in spring, but because the fishery is seasonal they were 
later superseded in rank by others. 

Bigeye scad (Trachurops crumenopthalma): 

This small jack was almost as prominent in 
1958 York River pound-net catches as blue runner, 
and entered the fishery at about the same time. 
This may explain its absence from 1955 samples 
which did not cover the late summer period. In 
1954, however, samples were taken weekly until the 

end of September yet no scad were seen, which suggests that the species was less 
abundant, and certainly less available, than in 1958. Like the blue runner, this is 
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primarily a south e rn f ish, and its appear ance in Che sapeake B ay may be sporad ic, 
for Hild e brand and Sc hroed e r (1928) sawit only onc e . In 1958 s cad wer e fairly u n i -
form in siz e , but s mall e r fi sh were m ore /S r--.--,----,--,---,-----r--. 

fr equent in Octo be r (fi g. 5). Fork l engths 
ranged from a bou t 105 to 160 mm . ( 4 to 61 inches), and we i ght s f r om 15 to 70 g. 
(z t o 2t ounces ). B i geye s cad of a bou t 
this size we r e s een in the New York City 
mar k et in Se ptember 1958, where th ey, 
like blue runner , are favored by certain 
cus tom ers because they resemble Med ­
iterran ean "sardines . 11 
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.It is s omewhat surprising that south­
e r n species like scad and blue r unner 
should be unus ually abundant in the Ches­
ap eake and Middle Atlantic regions in 
1958, for water temperatures along the 
coas t were reported to be unusually low 
all summer. The 1958 menhaden purse­
s e ine fishery was unusually successful in 
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Fig. 5 - Frequency distributions of fork lengths and weights 
of big eye scad in samples of scrap fish from pound-net 
catches in the York River area, Virginia, 1958. 

Che s apeake Bay but poor farther north. Perhaps scad and blue runner, like men­
had en, became concentrated in the Chesapeake region rather than spreading out a­
long the Middle Atlantic coast because water temperatures were too low farther 
north. 

Silver perch (Bairdiella chrysura): 

ver perch caught in York River 
pound nets were included in 
scrap . They were probably in 
their third summer (Hildebrand 
and Schroeder 1928) with aver­
age length less than 175 mm. 
(7 inches) and average weight 
l ess than 75 g. (i -pound). 

Bay anchovy (Anchoa mitchilli): 

This anchovy is one of the 
most abundant fishes in Chesa-

This species appeared quite frequently, but us­
ually in small numbers, in York River catches (fig. 
6). Although silver perch are abundant in Virginia 
and the meat is of good flavor, demand is negligi­
ble' probably becaus e the fish are small. All sil-

20 I I I I I I I I I I I I I 

15 - - I- -

10 - _ Sept I-

A 
-

)\ --Oel 
5 - - -

~ 0 
~ 5 - Aug. -

~ 
--

/'\ ~ 0 

5 
JtJl7e 

~ 
- - - -

, _J
A

, k -July 
'V 0 ., \ --)t;"'( ~~~ 

] 
~ 

/0 I- - May - -

.5 I- I ~ J -
- -

0 I I I I I I ;/1\ I J 
0 .so 100 /50 200 0 SO /00 ISO 

TOl'al lel7qfh (mm.) Weighf i'g.> 
Fig. 6 - Frequency distribution of total lengths and weights of sliver 

perch in samples of scrap fish from pound-net catches in the York 
River area, Virginia, 1958. The broken line in June-July represents 
a sample from the York River pound-net fishery examined in 1955. 

peake Bay, undoubtedly important as food for many 
other species. Although it can escape easily through 
pound -net meshes, some fish are caught when 

school s stray into the nets . It is possible that some anchovies in pound -net scrap 
were regurgitated by larger fishes, but most were too fresh and undamaged to have 
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been caught in this indirect fashion. More than a third of all samples contained Bay 
anchovy, which, though an insignificant component of scrap by weight, was one of the 
principal species in terms of numbers caught. Fork lengths ranged from 53 to 72 
mm. (about 2 to 3 inches). 

Hogchoker (Trinectes maculatus): 
Atlantic coast, 1957: 7,000 pounds, valued at $421. 

This is the most abundant flatfish in Chesa­
peake Bay, and its meat is said to be well-flavored, 
but it has little market value, probably because it 
is small. Atlantic coast commercial landings in 
1956 were all in Maryland. Hogchokers appeared 
only sporadically in pound -net catches in spring 
and summer but increased in numbe rs in early Oc­
tober, probably during fall migration from the up­
per York River to the deeper waters of the Bay. 
Lengths ranged from about 95 to 170 mm. (4 to 7 
inches), and weights reached a maximum of 85 g. 

(t -pound). Mansueti and Pauly (1956) concluded that hogchokers in the Patuxent 
River, Md., grew slowly,' reaching a mean standard length of only 131 mm. (total 
length about 159 mm.) and a weight of 80 g. (about 1. pound) at the end of 7 years. 
If York River fish grow as slowly, these fish were from 3 to more than 7 years old. 

FOOD FISH 

Butterfish (Poronotus triacanthus): 
Atlantic coast 1957: 10,267,000 pounds, valued at $848,000 . 

This was the most important 
food fish in York River pound -net 
scrap in 1954, 1955, and 1958 (ta­
bles 1 to 3). Almost two-thirds 
by number and one - half by weight 
of all butterfish caught in the 
York River fishery in 1958 were 
sold as scrap (table 4), and the 
species was found in 86 percent 
of all scrap samples examined. 
Detailed studies have not been 
made of size composition of the 
entire catch of butterfish in Vir­
ginia pound nets, but examination 
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1955. Bro~enlinesinSeptember represent a sample from the pound­
net catch m 1958 after scrap butterfish had been culled out. 
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was 81 mm. (3{ inches) in fork length and weighed 10 g. (t oz.); the largest 179 mm. 
and 136 g. (almos t t pound). Obviously, as Neville and Perlmutter (194:1) obs r\' d 
in the Long Island fishery, sorting of the catch is not efficient; many fish of mark t­
able size are sold as scrap, and many small fish are not culled from those shipp d 
t.o fresh fish m.arkets. Fish dealers in the cities believe that this lack of attention 
to careful culling affects selling prices adversely. 

Very little is known about butterfish, although it is a fairly important species 
from Chesapeake Bay north to New England. Perlmutter (1939), in the vicinity of 
Long Island, took young-of-the-year that ranged in total length from 2 to 94: mm. 
(1~ to 3t inches) or 2 to 77 mm. fork length (fig. 7), and Bigelow and Schroeder 
(1953) estimated that fish caught off the New Jersey coast, ranging from 4: to 5! 
inches total length, were in their second year, and a group of larger fish, from 7t 
to lOt inches total length, were in their third summer, and some perhaps in their 
fourth. Hildebrand and Schroeder (1928) concluded that butterfish in Chesapeake 
Bay increased from a mean total length of 4 inches in May to about 5{ inches in Oc­
tober. Spawning, as deduced from observations of gonad development, occurs in 
early summer in Chesapeake Bay. On this evidence we can assume that most but­
terfish in pound -net scrap in Virginia were in their second year of life, and most of 
thos e sold as food were in their third year or old er. 

Gray sea trout or weakfish 
(Cynoscion regalis): 

Atlantic coast, 1957: 8,150,000 
pounds, valued at $622,000. 

This was the second most 
important food fish in scrap sam-
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and ranked fourth of all species by Fig. 8 - Frequency distributions of total lengths and weights of gray 
weight. Sizes were fairly uniform, sea trout in samples of scrap fish from pound-net catches in the 

York River area, Virginia, 1958. Shaded 1Dnes emphasize the 
and most fish probably were in progression of size groups to the right as the season advanc . 
their second year of life (Nesbit 
1954), with a few in their third year or older early in the season, and a few larger 
yearlings in late summer (fig. 8). In spring and summer many of these small trout 
contained well-developed gonads, and it seems probable that they would have spawn d 
that season. By number, more than one-quarter of the gray sea trout ca ch in the 
York River fishery was discarded as scrap (table 4). 

Spot (L eiostomus xanthurus): 
Atlantic coast, 1957: 9,032,000 pounds, valued at $623,000. 

Spot also was an important food fish in 
pound -net catches, and young appeared ra her 
frequently in scrap. ;\.Iore than two third of 
of all scrap samples contained small spo , which 
almost equalled gray sea trout m number , al­
though not in total weight. Spring catches con­
tained two size groups of spo (fig. 9), probably 
fish in their second year and in he I r hlrd 
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year or older (P ac h eco 1957). 
The relative abundance of larg­
er and older spot in scrap at 
this season probably reflects 
small catches of this species, 
typical of the spring fishery. 
When only a few individuals of 
edible size were taken they were 
not saved for market. By mid­
summer most spot in scrap 
samples were young, nearing 
the end of their first year of 
life. 

Bluefish (Pomatomus saltatrix): 
Atlantic coast, 1957: 3, 742, 000 
pounds, valued at $493,000. 

Fig. 9 - Frequency distributions of fork lengths and weights of spot in 
samples of scrap fish from pound-net catches in the York River area, 
Virginia, 1958. Shaded rones emphasize the progression of size 
groups to the right as the season advances. 

Young bluefish were relatively important in 1958 
samples of scrap from the York River, but less important in 1954. Their absence 
in 1955 may have been related to the pattern of sampling in that year for no sam­
ples were examined in late summer and fall. On the other hand, almost all bluefish 
in 1954 and 1958 were taken in May, June, or July, months equally well sampled in 
1955. Bluefish are erratic in their movements, and their occurrence in the Bay in 
1958 may have been governed by the same unusual temperature conditions that 
brought blue runner and bigeye scad to these waters in apparently unusual numbers . 
It has been reported that in 1958 bluefish were less abundant along the Middle At­
lantic coast and appeared later than usual. 

Bluefish in scrap were rather uniform in size, about 150 to 210 mm. (6 to 8 
inches) fork length, and 45 to 125 g. (-fo- to t-pound). Average size tended to de­
crease through the fishing season, probably because younger fish appeared lacer. 

Croaker (Micropogon undulatus): 
Atlantic coast, 1957: 18,918,000 pounds, valued at $1,943,000. 

Young croakers were encountered in 7 out of 
21 scrap fish samples in 1954 and ranked eleventh 
in number. In 1955 they were found in only 2 sam­
ples out of 14, and in 1958 in only 3 out of 25, and 
ranked fourteenth in number in both years . Total 
lengths of 32 fish from scrap samples examined in 
1955 and 1958 ranged from 145 to 245 mm. (6 to 9 

1 inches) and weights reached a maximum of 165 g. 
(3" -pound). Young croakers probably were more common in scrap in previous years 
when the species was more abundant, and their scarcity in 1958 was not · unexpected 
in view of the absence of yearlings, born in fall and winter of 1957-58, from the wa­
ters of Chesapeake Bay and the estuaries in 1958, as observed by W. H. Massmann 
and his associates at the Virginia Fisheries Laboratory. Large catches of croakers 
were made in the spring of 1958, and it would be expected that small fish, if they 
had been present, would have been culled from these hauls. 
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Scup (Stenotomus versicolor) : 
Atlantic coast, 1957: 34,108,000 pounds, valued at $2,008,000. 

This species does not enter Chesapeake Bay in 
great numbers, and most Virginia landings are 
caught in the ocean by trawlers. Nevertheless, a 
few are taken by pound nets in the lower part of the 
Bay, and some of these enter the scrap. Scup oc­
curred in about 1 of every 4 samples examined in 
1955 and 1958, but not at all in 1954. Catches were 
distributed more or less randomly through the fish­
ing season, but there were striking seasonal changes 
in size and probably age of fish in 1958 (table 8). 

Those taken in June and July (fork length 
4 to 5i inches) probably were in their sec­
ond year of life, those caught in fall (fork 
length 7 inches) probably in their third 
year . 

SUMMARY AND CONCLUSIONS 

Many other species, some valued as 
food, others of little appeal, occurred in 
relatively small quantities in pound -net 
scrap (tables 1 to 7). If our examination 
of samples from the York River was at 
all representative, none of these minor 
species is caught in sufficient quantity to 
offer any great threat to the resource, 
but catches of some others, particularly 
butterfish, gray sea trout, and spot, are 
sufficiently large so that investigation of 
the effect of such removals upon future 
stocks of adult fish would be desirable. 
Some of the investigations now under way 
at the Virginia Fisheries Laboratory are 
laying the groundwork for solution of this 
problem. 

Table 8 - Frequency Distributions of Fork Lengths and 
Weights of Scup (Stenotomus versicolor) in Pound-Net 

Scrap, York ~ver, Virginia, 1958. 

Fork 
Numbers of Fish Weight Numbers of Fish Length 

mm. June July Sept. -Oct. G. June July Sept. -Oct 

15 1 - -
20 1 - -
25 3 - -
30 2 - -

/ 3S - - -
40 - - -
45 - - -

90 1 - - 50 - 1 -
95 - - - 55 - - -

100 1 - - 60 - 1 -
105 2 - - 65 - - -
110 3 - - 70 - - -
115 - - - 75 - - -
120 - - - 80 - - 1 
125 - - - 85 - - -
130 - - - 90 - - -
135 - 1 - 95 - - -
140 - 1 - 100 - - -
145 - - - 105 - - -
150 - - - 110 - - 1 
155 - - - 115 - - 4 
160 - - - 120 - - 1 
165 - - - 125 - - 3 
170 - - 4 130 - - -
175 - - 6 135 - - 1 
180 - - 3 140 - - 2 

It is pertinent to ask whether scrap fish now caught by pound nets and other fish­
ing gear in Virginia are being put to best economic use. As long as there is no great 
shortage of protein food in the United States, preferences and prejudices will control 
economic value of fish to a great extent, but it appears that much of the choice as to 
whether a fish is scrap or human food rests with the primary producer or the mid­
dleman' and the consumer has little or no opportunity to choose. One cannot help 
but wonder whether some enterprising middleman might not profit, and the consumer 
benefit also, by experimental marketing of some of the scrap fish we have described, 
like blue runner, bigeye scad, silver perch, or hogchoker. It seems to be established 
that these fishes are quite palatable, and ojections on the basis of size seem rather 
incongruous when such species as butterfish, equally small, apparently are in great 
demand. Displayed in attractive packages, as frozen-dressed panfish, irrespective 
of species, these now-despised varieties might find a ready market. Economic ef­
fects of fluctuations in abundance of individual species would be minimized by sell­
ing under a general, rather than a specific, name, and other species that appear only 
spasmodically might be marketed equally well. 

One rather formidable obstacle to development of methods to allow small fish 
to escape the nets, or to utilize scrap for human food, is presented by the crab-pot 
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fishery. Demand for scrap as bait is so strong that at times we were unabl e to se­
cure samples for scientific study. Yet there are several ways in which a stead y 
and more convenient supply of bait could be provided, e. g. by freezing menhad en in 
blocks of suitable size, or developing a prepared bait of uniform quality and h i gh 
attraction power. If such developments are not forthcoming there may be no una ni­
mous support for scientific measures designed to create an optim'um susta ined yield 
of food fishes, no matter how well-founded such measures might be. 

Some of the conclusions drawn in this investigation may be too sweeping in view 
of the limited area of sampling and the knowledge that many species are not distrib­
uted uniformily through the waters exploited by the pound -net fishery. Catches in 
other areas certainly should be examined if this study is to continue, and it would be 
well also to secure information on relative quantities and species composition of 
scrap taken in haul seines and other gears. 
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