LIST OF ILLUSTRATIONS.

Prare I. Fig. 1. Palmmonetes exilipes, (p. 641 ;) from Lake Erie, lateral view, enlarged

two diameters. By J. H. Emerton.

Fig. 2. Mysisrelicta, (p. 642;) female, from Lake Superior, lateral view, enlarged
about five dimineters. By 8. I, Smith.

Fig. 3. Asellopsis tenax, (p.659;) male, from Lake Superior, dorsal viow, en-
larged four and a half diameters. By J. H. Emerton.

Fig. 4. Asellus couununis, (p. 657 ;) male, from New Haven, Conn., dorsal view,
enlarged two and a half diaweters. By O. Harger.

Prare I1. Fig. 5. Pontoporeie Hoyi, (p. 647 ;) female, from Lake Superior, lateral view,
enlarged ten diameters. Drawn by S. 1. Smith,

Fig. 6. Gammaras limpmous, (p. 651;) male, from Lalke Superior, lateral view,
enlarged four diameters. Drawn by J, H, Emerton.

Fig.7. Tho same ; dorsal view of the pogterior part of the abdomeon, showing
the arrangement of the spines and the form of the telson, enlarged
twelve diameters. Drawn by S. L Smith.

Fig. 8. Hyalella dentata, (p.645;) male, from Madison, Wis,, lateral view,
enlarged twelve diameters. By J. H. Emerton.

Fig.9. The same ; female, auterior portion. By J.IE Emerton.

Fig, 10. Tho same; malo, telson and one of the posterior caudal stylets, dorsal
view, enlarged sixty diameters. By 8. I.Smith.

Fig. 11. Daphnia galeata, (p. 695;} lateral view, enlarged about forty diame-
ters. By S. 1. Smith, :

Prate IIL. Fig.12. Lernmopoda fontinalis, (p. 663 ;) female, enlarged four diameters ;
a, lateral view ; b, dorsal view. Drawn by J. H. Emerton.

Fig, 13, The same; lateral view of the head, much enlarged; g, mouth; b,
palpus-like appendage; o, antennula; d, antenna. Drawn by S. L.
Smith. .

Fig. 14. The same; a, prehensile maxilliped of the right side, secen from be-
neath, enlarged fifty dinmeters; b, oue of the mandibles, enlarged
three hundred and fifty diameters. Drawn by S. 1. Smith.

Fig. 15. Lerneopoda siscowet, (p.G664;) fomale, enlarged four diameters; a,
lateral view ; b, dorsal view. Drawn by J. H. Emerton.

Fig. 16. The sawe; a, one of the mandibles, enlarged one hundred and seventy-
five dinmeters ; b, prehensile maxilliped of the left side, seen from
beneath, enlarged twonty-five diameters ; ¥’, palpus-like appendage
upon the penultimate segment, enlarged fifty diameters. Drawn by
S.I. Smith.

Fig. 17. Lernwopoda (1) coregoni, (p. 664 ;) a, prehensile magxilliped of the right
side, scen from beneath, cularged about twelve dianeters; a’, tip of
the same, enlarged about twenty-five diameters; b and ¢, mandi-
bles, enlarged one hundred and seventy-five diamotors. Drawn by
S. L Smith. )

Fig. 18. Phrygancide, (p. 694 ;) larva, removed from its tube, lateral view,
enlarged six diameters; a, outline of the tube, natural size. Drawa
by J. H. Emerton.

Fig.19. The same ; dorsal view. Drawn by J.H. Emerton.
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Prati IIL Fig.20. Chironomus, species a, (p. 693;) larva, lateral view, enlarged six
diameters. Drawn by J, H, Emerton,

Fig. 21. The same; pupa, lateral view, enlarged six diameters. Drawn by J.
H. Emerton. . .

Fig, 22. Chironomus, species ¢, (p. 93;) larva, lateral view, enlarged six diam-
eters. Drawn by J. H. Emerton,

Prare IV. View of salmon-pens and spawning-shed, Bucksport, Me., (p. 248.) From
Harper’s Magazioe.

Prate V. Fig. 1. Interior of spawning-shod, Bucksport, Me., (p. 242.) From Harper’s
Magazine.

Fig. 2. Interior of salmosn-hatching house, Bucksport, Me., (p. 247.) From
Harper’s Magazice. -

Prate VI. Fig. 1. Plan of salmon-breeding works at Bucksport, Me., (p. 243.) Scale,
87 feet to an inch.

Fig. 2. Map of Spofford’s Brook, Rucksport, Me., (p. 210.) Seale, 1,300 foot to
an inch. Showing location of hatching-works and salimon-pond.

Prate VIL Fig. 1. Ground floor of the salmon-hatehing house, Bucksport, Me., (p. 247.)
Scale, 20 fcet to an inch.

Fig. 2. Second Hoor of the salmon hatehing-houss, Bucksport, Me.

PraTe VIIL Plan of salmoun-net, Penobscot Bay, (p. 305;) e, outer poud; &, hend grap-
ple-warp; ¢, outer pound grapple-warp; d, inner pouad; ¢ shear; f,
hook; g, hook grapple-warp; &, run. Seale, 12 foot to wu inch. For
side-elevation of this plan see Pl ix, Fig. 2.

Prati IX, Fig. 1. Gaug of (three) salmon-nets, Penobscot Bay, (p. 305,) ground plaun.
Scale, G0 feet to an inch. aq, pounds; b, head grapple-warp; o, outer-
pound grapple-warps; d, inner pounds; ¢, shear; f, hook ; g, hook

. grapple-warp.
Fig. 2. Sawe as with VIII. Scale, 36 foet to an inch. Side-elevation. b, head
grapple-warp ; ¢, onter pound grapple-warp ; g, hoolt grapple-war)p ;
k, run; i, etraddle-warp ; 4, spring-pole; k, poles; r, river-bed.

Puate X, S8ame as VIII, (p. 305.) (Ideal perapective.)

Prare XI. Fig. 1. Sawe as VIII, (p. 305.) (Ideal perspective.)

Fig 2. The fish-pound of salmon-weir at low water, (p. 306,) Penobscot River.

Prare XII. Various styles of salmon-weirs; to save space, the leader of oach plan is
represented much shorter than it actuslly is; No. 1 i the ordinary
style; Nos. 2 and 3 are used in narrow or rapid tide-ways, or where
the Lottom slopes off too stesp to admit of the first style. (Per-
spective view of the smaller or fish-pound given in PL xi, Fig. 2.)

Fig. 1. Salmon-weir, Penobscot River, No. 1, (p. 303,) ground-plan; scale 32
feet to an inch. a, great pound; b, secoud pounud; ¢, fish-pound; 4,
leader ; f,direction of ourrent during ebb-tide; g,...... courae of fish.

Fig 2. 8almon-weir, Penobscot River, No. 2, {p. 310,) grouund-plan. Scale, 37%
feet to au inch ; lettering same as in Fig, 1.

Fig. 3. 8almon-weir, Penobsoot River,No. 3, (p. 311,) ground-plan; scale, 36
feet to aninch. g, great pound; b, second pound; ¢, fish-pound; d,
leader ; e, sbore-line; f, direction of current duriug ebb-tide.

Fig. 4. Fish-weir, Saint Croix River, (p. 294;) ground-plan. Scale, 30 feet to
an inch. e, bedge; b, big pound; o, little pound. The arrow shows
the direction of the ebb-tide current; the fish-pound is placed o
the Jower side of the big pound instend of the upper side as on the .
Penobscot. ’

Prate XIII. Fig. 1. Improved pound-net of Lakoe Erie, (s0e p. 264, vol. 1;) ground-plan.
Scale, 32 feet to au inch. Showing leader, heart, tunnel, and pot.
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Prars XIIIL Fig. 2. Harrig’s Point pound, Eastport, Me. Drawn by G. B. Goode.

Fig. 3. Herring-weir, ncar Eastport, Mo. Drawn by G. B. Goode.

Prate X1V. Iolton’s fish-spawn hatchers, (p. 546 and p. 530 ;) patented March 13, 1873.
No. 136834,

Fig. 1. Vertical central section of one case of trays. A, outer wooden cage;
B, open space at concave (?) bottom; €, chanuel around the top of
cuso A; P, supply-pipe; a, pins securing trays in position; ¢, wire-
cloth-bottonmed trays: ¢/, upper tray; d, inlet-opening of supply-
pipo; f, discharge-spout; &, detlector for distribating the flow of
water; i, ledge upon which the trays rest; », standards for sap-
porting deflector ; p, discharge-pipe tor sediment and impuaritics ;
straps for lifting the trays frowm the case.

Fig. 2. Same; top or plan viow; letters as in Fig. 1,

Fig. 3. Same; transverse sectional viow of cylindrical bottom, I3; letters as in
Fig. 1.

Prare XV. Clark’s fish-hatching apparatus, (p. 546 and p. 582.)

Fig. 1. Plan-view of a portion of hatching-house. A, walls of hatching-house ;
B, an elsvated water-tank; C, compartments in batching-troughs; D,
batchiug-boxes, containing trays; E, trays or sievoes to contain oggs;
1%, a perforated sheet-metal cover to hatching-boxos ; G, cross-bar
seenring boxes in place; H, shallow trough to contain trays of egus
whon removing fonl matter; a, &, faucots; b, wator-chunnels or
gutters; k, screon at outlet of water-channels,

Fig. 2. Vertical scction on the line x x, in Fig. 15 ¢, feet to hatching-boxes; d,
risers, elovating trays from Dbottom of hatching-box; ¢, small slots .
sccuring cross-bar, G; otlier letters samoe as in Fig. 1.

Fig. 3. Scctional view of cross-bar; f, feet of cross-bar; other lotters the siune
as in Iig. 1,

Fig. 4. Soctional perspeetive of hatehing-box; lotbors samoe ag in Fig. 1.

Fig. 8. Perspective of water-chaunnol ; letters same as in Fig. 1.

Fig. 6. Perspective view of inverted hatching-box; lettors same as in Fig, 2.

Priti XVI. Hatebing-apparatas,

Fig. 1. Sectional viow of Williamson’s improved double-rifle hatching-box,
(pp. 547 and 585.)

Fig. 2. Perspective view of nest of trays in Williamsoun's improved double-rifilo
hatehing-box.

Fig. 3. Perspoctive view of Clark’s hatching-apparatus in operation ; A, water-
tank; I3, perforated sheet-mctal covering boxes; C, cross-bur socur-
ing boxes in place; D, tronghs ; I, hatehing-boxos containing trays;
¥, trays; G, H, K, nursery-compartments for young fish; L, trays
in shallow trough while removing dead eggs; M, shallow trough to
contain trays when removing dead eggs; N, discharge-tube; P,

) waste-spout from nursery-trough.
Prare XVIIL Shad-hatching boxes.

Fig. 1. Seth Groen’s hatching-box, (pp. 426, 544, and 578.)

Fig. 2. Vertical section of the samne.

T'ig. 3. Vertical section of hatehing-box of H. M. Banniater.

Fig. 4. Stilwell and Atkins's shad-hatching box, (p. 579;) figures indicate
dimensions in inches.

T, 5. Vertical ection of saina.

Prige XVIIL. Illustration to paper by R. Ilessel on mode of hatching adhoesive eggs,
(p- 507.)

Fig. 1. Perspective view of frame of hox containing frames of gango-seroens ;

botton, sides, and lid of box to be covered with cauvas; interior

frammes with bottom of wire-gauge.
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Prate XVIIL Fig. 2. Plan-view of box.

Fig. 3. Plan-view of gange-screens.

Fig. 4. Perspective view of shallow pan ; containing gauze-screen while depos-
iting tho cggs.

Fig. 5. Skeleton of hatching-basket.

Pig. 6. Hatchiug~ba.§ket plaited or wattled with juniper-boughs.

Prate XIX. Illustrations to accompauny paper by Theodore Lyman on fish-culture in
brackish waters, (p. 575.)

Flg. 1. Outer side of dam ; «, flowage-cut; b, waste-way.

Fig. 2. Secction of the dam at the waste-way ; ¢, inver screen protecting outer

screens from driftwood aud logs; 4, second screen with finer grat-
ing; e, central screen, with grating, as in Fig 4, to stop the fish; f,
seaward screen to protect from action of waves and floating mate-
rials.

Fig. 3. Plan-view of waste-way of dam ; letters same as in Fig. 2.

Fig. 4. Grating, ¢, of vertical rods and horizontal wires, full size.

Fig. 5. Inner side of dam ; A B, natural level of brookeat low tide; C D, level
of pond at low tide after dawmn is built; E F, level of pond at high
tide, both before and after dam is built; a, bed of brook, outlet
open ; b, waste-way.

Fig. 6. Longitudinal section of pond; C D, lovel of poud at low tide after
dam is built; E T, level of pond at higb tide, both before and after
dam is built; E, fresh wator supplied from brook G; I, salt-water
supplied from sea.

Prate XX. Fish-ways in the Columbia dam, Susquehanna River, Pennsylvania, (pp-
600, 601, 604, and 610;) scale, 24 feet to an inch; intonded mainly for
the passage of shad.

Fig. 1. Fish-way of 1873; plan in ontline.

Fig. 2. Fish-way of 1873 ; profile through A B of Fig. 1.

Fig. 3. Fish-way of 1866 ; plan in outline.

Fig. 4. Profile through C D, Fig, 3.

Prati XXI. Inclined-plane fish-ways, (pp. 604 and 610.) The arrows show the direc-
tion of the current.

Fig. 1. The Swazey plan, invented by Alfred Swazey, of Bucksport, Me., (p.614.)

Fig. 2. The same, with additions by C. G. Atkins, (p. 614.)

Fig. 3. The Foster plan.

Fig. 4. The same modified, as built on Penmaquan River, (p.613.)

Fig. 5. From a design for a fish-way on Androscoggin River, August, 1870,

Fig. 6. The Brackett plan; patented by E. A. Brackett, of Massaehusetts.

Prare XXII. Plans of fish-ways, (pp. 606, 607, 610, §12.)

Fig. 1. Smith’s fish-way; invented by James Smith, of Deanstone, Scotland,
1840, (p. 607.) )

Fig. 2. Steck’s fish-way ; invented by Daniel Steck, of Pennsylvania, (p. 610.)

Fig. 3. A recent device, not tested: the slanting Loards will probably assist
alewives.

Fig. 4. Tho pool fish-way, (p. 606.)

Fig. 5. E. A. Brackett’s improvement in fish-ways; patented October 22, 1872,
No. 132349. 1, & vertical section: A,location of dam ; B, the trough
or chute inclosing way ; d, abutments or partial bulk-heads in chute;
¢,f, bends or wings extending at right angles with beunds or bulk-
heads. 2, side-elovation: b2, lowest water-inlet or supply-port it
chute; ¢, gate for closing inlet-port; A and B,sameasin 1. 3, A, B:

83, ¢, d,e,and f, same as in 1 and 2; g, discharge-port at lower ond ;
b, b, additional inlet-ports, (p. 612.)
PraTe XXIII. Plan of Brackett’s fish-way at, South Hadley Falls, Mass., (p. 612.)
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Prarz XXIV. Foster's fish-way at Union Mills, Saint Croix River, 1867, (pp. 613, 616.)
Fig. 1. Plan of location.
Fig. 2. Plan of fish-way ; E, upper end of the fish-way, where tho waterentors ;
Gy lower end of fish-way, where fish enter ; H, tail-raco; a a,side-walls
of fish-way; b b, cross-walls or bulk-heads; d d, passage-ways.
Fig. 3. Same; side-elevation. )
Fig. 4. Cross-section, showing shape of passage-ways; letters same as in No. 2.

Prare XXV. Fish-way at Brownville, Me., designed by E. A. Brackett, 1873. Scale-
16 feet to an inch; gradient, 1in 10,

PraTe XXVI. Fish-ways on the Saint George River, at Warren, Me., (p. 695.) Theold
fish-way became useless because the fish (alewives) passed by it in the
stronger current and crowded up under and near tho flume f; the
now fishway was built, and, though it was narrow and steep, great
numbers of fiish passed through it.

Fig. 1. a,dam; b, old fish-way ; ¢, now fish-way ; d, ontrance for fish; f,fluwo ;
g, mills ; Scale about 30 feet per inch.

Fig. 2. k, side-walls; k, cross-walls; I,curb; I/, another position for I ; m, pas-
sage-ways; n, sholf. Scale about 5 feet to an inch.

Tig. 3. Section of portion of fish-way ; letters same as in Fig. 2.

Prat XXVIIL Fig. 1. Smith’s sulmon-ladder, 1840 ; gradient, 1 in 7; iulet, 2 feet wide
and 2 feet deep; opening between each pool, 1 foot wide ; water
in each pool, 15 inches decp.

Fig. 2. Fish-way (for salnon) at Balisodare, Ireland. (After Roberts.) (pp.
597-59J, 605, 608.) Inclined plane; gradient, 1in 9.

Pratre XXVIII. Brackett's fish-way, closed, perspective view, {p. 612.)

Prate XXIX. Pike’s fish-way, (p. 609.)

Fig. 1. Perspective view with portions of outer walls removed to show ar-
rangement of interior; this view represents a fish-way with two
complote circuits and a portion of a third circunit, accomplishing a
total descent of about9 foet; if the height to be surmounted were
10 foeet, the ontlet would be on the left-hand side.

Fig. 2, Ground-plan of Pike’s fish-way ; scale,1 foot to § of an inch; arrows
show direction of current ; A, beginning of circuit ; B, end of circuit;
¢, ¢, ¢, steps, 3 inches each, the floor between the steps being lavel ; d,
d, d, outside walls; f, partition-walls.

Prate XXX, Foster’s fish-way, closed, (p. 613.)

Prare XXXI. Counmon rectangular fish-way in operation, (p. 611.)

Prare XXXII. Fig. 1. Brewer's first fish-way, (p. 606.)

Fig. 2. Brower’s second fish-way, (p. 607.)

Prare XXXIII. Fig. 1. Cail’s straight fish-wag, (p.608.) 1. Plan : E, ontranco for water ;
O, outlot of wator. 2. Section through A B.

Fig. 2. Cail’s spiral fish-way, (pp. 608, 614.) Tho outlet is not represonted, but
may be wado at any point by piercing the outer wall; its procise
Jocation will bo determined mainly by considerations of convenience.

Pratie XXXIV. Atking’s fish-way; (p. 615,) This is a spiral arrangement of the common
rectapgular fish-way, with very short campartments, devised in imi-
tation of Mr. Pike’s invention, The fish areshown heading against
the current, which flows as indicated by the arrows. The windows
are more apertures for the admission of light. In the plate, the
walls are reprosonted as solid if built of joist and plauk, there may
be an open space extending around the entire outer walls under-
neath caclh floor, which will facilitate the lighting and oversight of
the intorior. 1. Plan: E, inlot for water; E’, second inlet, to be
used when the river is too low to supply the fish-way through E.
2. Elevation.
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Prare XXXV, Ospliromenus goramy, (old, without bands, and with gibbous forehead,)
(p. 710.)

PraTeE XXXVI. Osphromenus goramy, (p. 710.)
Tig. 1. Young, with bands.
Fig. 2. Tead, with opercula removed, to show pharyngo-branchial apparatus.

Fig. 3. Section through forepart of body.
MAPS.

Prate XXXVII. Grassy Island “Pond fishery,” Detroit River. (p. 12.)

Map of the McClond (p. 170) and Little Sacramento (p. 176) Rivers, showing the loca-
tion of the United States salmon-breeding station.

Map of Lake Champlain, showing obstructions to the ascent of fish in its river-tribu-
tarios, (p. 622.)

Map of Penobscot Bay, showing location of weirs and nets, (p. 300.)

Map of Maine, showing obstructions to the ascent of fish in its rivers, (p. 617.)



