




































































































































































































































































































J 
Table 82. Original data of the live fish and the angular dimensions in winter flounder 
(Pseudopleuronectes americanus) 1 

FISH 

NSM# TFL SFL 

Left side 
12790 256 209 
12791 320 261 

Right side 
12790 256 209 
12791 320 261 

TFW 

200.5 
413.9 

200.5 
413.9 

CPP 

7.8 
9.0 

8.0 
9.8 

ANGULAR 

DIP VPP 

7.8 8.0 
9 8.1 

8.0 4.9 
9.6 6.2 

ML MH 

14.1 7.8 
15.2 8.2 

13.0 6.5 
15.0 7.0 

No regressions were calculated because of the small number of specimens. 

X BONE IDENTIFICATION: KEYS AND PLATES 

X.I Introduction 

VPPA 

8.1 
9.6 

6.1 
9.9 

The following keys are intended as a guide in the identification of the bones of the buccal 
apparatus. Bear in mind that they are valid only for the species studied in this report and for the 
sizes of the fish prepared. Every feature selected is addressed with two opposing statements 
numbered on the left side ·of the page. When the bone has the feature considered, go to the right 
side of the page, until you get the species name or another number, in order to continue the 
identification process. 

For a better understanding of the descriptions, refer to the numbered plates of the bones 
given at the end of the report. 

A glossary, provided at the end of the last key, will further clarify the terms used for the 
identification process. 
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X.2 IDENTIFICATION KEY FOR THE PREMAXILLARY 

1 

2 

3 

4 

5 

6 

Without teeth 
With teeth 

Well-developed ascending process 
Without well-developed ascending process 

Long, straight symphysial margin 
Short, curved symphysial margin 

Dorsal margin with one prominence; convex outline 
Dorsal margin with two prominences; sinuous outline 

Ventral margin curved 
Ventral margin mostly straight 

Total length three times or more the height 
Total length less than three times the height 

2 
7 

3 
4 

Catostomus commersoni 
Pseudop/euronectes americanus 

(right premaxillary) 

Clupea harengus 
5 

Alosa sapidissima 
6 

Alosa pseudoharengus 
Alosa aestivalis 

7 Ascending process very small or absent 
Two or three processes well developed 

8 
9 

8 With a small ascending process; dorsal margin convex Salmosalar 
Salve linus Jon tina/is No ascending process; dorsal margin pointed; curved backward 

9 A long alar membrane on its dorsal margin 
Well-developed processes on its dorsal margin 

Osmerus mordax 
10 

10 Ascending and articular processes fused Scomber scombrus 
11 Three totally or partially distinct processes on its dorsal margin 

11 Only one row of teeth 
Two or more rows of teeth 

12 
13 

12 

13 

14 

Teeth thin and long; maximum height of bone two or more times in 
maximum length Hippoglossoides platessoides 
Teeth flat; maximum height and maximum length almost equal in size 

Pseudopleuronectes americanus 
(left premaxillary) 

Ascending process long and pointed, more than twice the length of the articular process; 
teeth caniniform; anterior teeth long; a row of small teeth on the posterior section 
of the bone Lophius americanus 
Ascending process longer (no more than twice) or of the same length 
as the articular process 14 

Caudal process not differentiated 
Caudal process well differentiated 
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15 

16 

17 

18 

19 

Maxillary process subtriangular in shape; close to the articular process 
Myoxocephalus octodecimspinosus 

Maxillary process elongated with its dorsal margin convex; far from the articular process 
Hemitripterus americanus 

Caudal process long and pointed, ending farther than the maxillary process 17 
Caudal process ending more or less at the same level as the maxillary process 18 

Maximum length of the bone more than 4 times the maximum height; 
one or two rows of teeth Merluccius bilinearis 
Maximum length less than four times the maximum height; several 
rows of teeth Pollachius virens 

Small bone; maxillary process membranous and joined at the base to 
the caudal process which extends a little farther Microgadus tomcod 
Strong bone; maxillary process well-ossified 19 

Ascending and articular processes of the same height; maxillary process long, 
separated almost completely from the caudal process Brosme brosme 
Ascending process higher than the articular process 20 

20 Ascending process massive and round; articular, round 
Ascending process elongated and blunt; articular, pointed 

Gadus morhua 
Melanogrammus aeglefinus 
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X.3 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

IDENTIFICATION KEY FOR THE MAXILLARY 

With teeth 2 
Without teeth 5 

With several rows of teeth Anguilla rostrata 
One row only 3 

Maxillary crest prominent; caudal section 
enlarged Salmosalar 
Maxillary crest not noticeable 4 

Head of the bone curved downward Salve linus Jon tina/is 
Head of the bone curved upward Osmerus mordax 

Head of the bone flattened, curved inward and 
set at an angle with the body of the bone 6 
Head of the bone massive 9 

Ventral margin of the bone straight; 
bone long and narrow Alosa sapidissima 

Ventral margin convex; bone short and wide 7 

Very short neck; upper margin of neck and body continuous 
Clupea harengus 

Neck clearly defined 8 

Long bone Alosa pseudoharengus 
Short bone Alosa aestivalis 

( 1) The maxillaries of the last three species are very similar and difficult to set apart. 

Two crests, dorsal and ventral present; no external process; 
bone short and massive 
One dorsal crest, more or less pronounced 

Catostomus commersoni 
10 

Caudal process subquadrangular clearly defmed; directed downward 

Caudal process not subquadrangular or absent 

Posterior caudal margin not bilobular 
Posterior caudal margin bilobular 

Lower lobe smaller than the upper 
Lower lobe larger than the upper 

Internal process larger than the external process 
Internal and external processes of same size; bone small 

149 

11 
14 

Brosme brosme 
12 

Pollachus virens 
13 

Gadus morhua 

Microgadus tomcod 



14 

15 

16 

17 

18 

19 

Dorsal crest running the whole length of the bone 

Dorsal crest not running the whole length of the bone 
Melanogrammus aeglefinus 

15 

External process absent; body curved downward; posterior section 
expanded, round, extending downward; body of bone flat 

Scomber scombrus 
External process present 16 

Internal process much higher than the articular crest 
Lophius americanus 

Articular crest higher than both processes 17 

A small barb on the anterior part of the dorsal margin 18 
Barb absent 19 

Long bone; height more than 5 times in length 
Hippoglossoides platessoides 

Short bone; height less than 5 times in length 
Pseudopleuronectes americanus 

Maximum length of bone around 5 times the maximum height of 
the bone's head Myoxocephalus octodecimspinosus 
Maximum length of the bone around 7 times the height of 
the bone's head Hemitripterus americanus 
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X.4 IDENTIFICATION KEY FOR THE DENTARY 

1 Without teeth 
With teeth 

2 
7 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Coronoid process laminar and transparent, except for its anterior margin 
Coronoid process thick, well ossified throughout 

3 
6 

Anterior section of the laminar coronoid process ossified into a narrow band; 
remaining part transparent Clupea harengus 
Anterior section of the laminar coronoid process ossified into a wide band; remaining 
section transparent 4 

The length of the lamina is longer than its height 
The length and height of the band are of equal or almost equal size 

Alosa sapidissima 
5 

Coronoid process subquadrangular; upper margin straight 
Coronoid process sinuous; upper margin round 

Coronoid process points backward; smaller than ventral process 

Alosa pseudoharengus 
Alosa aestivalis 

Pseudopleuronectes americanus (right dentary) 
Coronoid process vertical; ventral process points downward. 

Catostomus commersoni 

One row of teeth 
More than one row of teeth 

Coronoid and ventral processes of equal or almost equal length 
Coronoid and ventral processes of unequal length 

Coronoid process larger than the ventral; teeth long of uniform size 

8 
13 

9 
10 

Hippoglossoides platessoides 
Coronoid process smaller than the ventral; teeth small Pseudopleuronectes americanus 

Small and closely set teeth; coronoid process slender than ventral 
Large and widely set teeth 

(left dentary) 

Scomber scombrus 
11 

Body of the bone laminar, transparent; coronoid process wider than ventral process 
Osmerus mordax 

Body of the bone thick and opaque 12 

Symphysial margin long, inclined and pointing backward; 
Symphysial process short, more or less vertical 

Salmo salar 
Salve linus fontinalis 

Coronoid and ventral processes not well defmed; posterior margin trilobular, with narrow 
and short incisures Anguilla rostrata 
Coronoid and ventral processes well defmed and forming a deep and wide angle 14 
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14 

15 

16 

17 

18 

19 

20 

21 

Coronoid and ventral processes ending more or less at the same level 
Coronoid and ventral processes ending at different levels 

The deep Meckelian incisure reaches up to the middle of the bone length 

15 
17 

Myoxocephalus octodecimspinosus 
Myoxocephalus octodecimspinosus 

The Meckelian incisure not reaching the middle of the bone length 16 

Bone thin and fragile; height more than three times in bone's length; ventral process 
pointed Merluccius bilinearis 
Bone strong; height less than three times in bone's length; ventral process blunt 

Brosme brosme 

Coronoid process longer than ventral 
Coronoid process shorter than ventral 

18 
19 

, 
l 
1 , 
, 

Long, curved, caniniform teeth; mental foramen opens in mid length , 
of the bone; coronoid process bent upward; bone light, porous Lophius american us 
Small teeth; mental foramen close to the symphysial margin; 
coronoid process straight Hemitripterus americanus 1 
Small, membranous, fragile bone; coronoid and ventral processes form a wide angle l· 

Microgadus tomcod 
Large, well ossified bone 20 

Dental plate ending before the mesial incisure 
Dental plate ending farther than both incisures 

Ventral process blunt; prominent mental knob 
Ventral process pointed; posterior margin receding forwards 
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Gadus morhua 
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X.5 IDENTIFICATION KEY FOR THE ANGULAR 

1 Postarticular process horizontal 
Postarticular process growing upwards 

2 
5 

2 Coronoid process absent 
Coronoid process present 

Catostomus commersoni 
3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Coronoid process fused with the alar section of the body; postarticular 
process round; bone of spongy consistency Lophius american us 
Coronoid process surpassing the membrane 4 

Coronoid process ending farther back than the tip of the ventral process Anguilla rostrata 
Coronoid process more advanced than the tip of the ventral process 

Melanogrammus aeglefinus 

Coronoid process fused with the alar membrane 
Coronoid process well-differentiated; coronoid incisure present 

Osmerus mordax 
6 

Coronoid process ending farther back than the tip of the ventral process 
Coronoid process ending before the tip of the ventral process 

7 
8 

Ventral process wide, short and pointed; an extra prong on the inner 
wall visible in lateral view; coronoid process, thin and long; anterior process 
pointed Myoxocephalus octodecimspinosus 
Ventral process long and pointed; anterior process truncated or round Scomber scombrus 

Subarticular sulcus present 
Subarticular sulcus absent 

Subarticular sulcus covered partially by a bridge 
Subarticular sulcus open its whole length 

Sulcus parallel to the inferior "rib" (actually this "rib" forms the upper 

9 
13 

Brosme brosme 
10 

"lip" of the sulcus) Merluccius bilinearis 
Sulcus running obliquely 11 

Sulcus wide and short; bone small, delicate 
Sulcus long and narrow; bone strong, well ossified 

Coronoid process. thin; ventral margin of ventral process pointing 
horizontally 
Coronoid process robust, round; ventral margin of the ventral 
process convex, round 

Microgadus tomcod 
12 

Pollachius virens 

Gadus morhua 

Ventral process, pentagonal in outline; pointing downward Hemitripterus americanus 
Ventral process subquadrangular; ventral process pointed or truncated 14 

Prearticular process present; small 
Prearticular process absent 
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15 Coronoid process very small; postarticular process pointed; bone 
stout; maximum height less than 3 times in maximum length Salmo salar 
Coronoid process well developed; bone slender; maximum height 
more than 3 times in maximum length Salvelinus fontinalis 

16 Postarticular processs vertical 17 

17 

18 

19 

20 

Postarticular process inclined forward 18 

Anterior process pointed; postarticular process long 
Anterior process round; postarticular process small 

Alar membrane length more than 4 times its height 
Alar membrane length less than 4 times its height 

Coronoid process round 
Coronoid process pointed 

Hippoglossoides platessoides 
Pseudopleuronectes americanus 

Alosa sapidissima 
19 

Clupea harengus 
20 

A small protuberance behind the postarticular process 
Without small protuberance behind the postarticular process · 

Alosa pseudoharengus 
Alosa aestivalis 
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X.6 PLATES 

Plate 1. Left side of the buccal apparatus of Clupea harengus. Top to bottom: PMA 
(NSM# 12788); MA, DE, ANG (NSM# 12787) 
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Plate 2. Left side of the buccal apparatus of Alosa aestivalis. Top to bottom: PMA 
(NSM# 12727); MA, DE, ANG (NSM# 12723) 
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Plate 3. Left side of the buccal apparatus of Alosa pseudoharengus. Top to bottom: PMA, 
MA, DE, ANG (NSM# 12801) 
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Plate 4. Left side of the buccal apparatus of Alosa sapidissima. Top to bottom: PMA, MA, 
DE, ANG (NSM# 12754) 
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Plate 5. Left side of the buccal apparatus of Anguilla rostrata. Top to bottom: MA, DE, 
ANG (NSM# 12498) 
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Plate 6. Left side of the buccal apparatus of Salmo salar. Top to bottom: PMA, MA, DE, 
ANG (NSM# 12862) 
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Plate 7. Left side ofthe buccal apparatus of Salvelinusfontinalis. Top to bottom: PMA, 
MA, DE, ANG (NSM# 12769) 
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Plate 8. Left side of the buccal apparatus of Osmerus mordax. Top to 
bottom: PMA, MA, DE, ANG (NSM# 12849) 
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... 

Plate 9. Left side of the buccal apparatus of Catostomus commersoni. Top to bottom: 
PMA, MA, DE, ANG (NSM# 11286) 

163 



Plate 10. Left side of the buccal apparatus of Gadus morhua. Top to bottom: PMA, MA, 
DE, ANG (AR# 1 000) 
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Plate 11. Left side of the buccal apparatus of Melanogrammus aeglefinus. Top to bottom: 
PMA, MA, DE, ANG (NSM# 11556) 
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Plate 12. Left side of the buccal apparatus of Pollachius virens. Top to bottom: PMA, 
MA, DE, ANG (NSM# 12772) 
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Plate 13. Left side of the buccal apparatus of Brosme brosme. Top to bottom: PMA, MA, 
DE, ANG (NSM# 12838) 
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Plate 14. Left side of the buccal apparatus of Microgadus tomcod. Top to bottom: PMA, 
MA, DE, ANG (NSM# 12841) 
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Plate 15. Left side of the buccal apparatus of Merluccius bilinearis. Top to bottom: PMA 
and MA (NSM# 11557); DE (NSM#11550); ANG (NSM# 12847) 
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Plate 16. Left side of the buccal apparatus of Lophius americanus. Top to bottom: PMA 
(NSM# 11257); MA (AR# 100); DE and ANG (NSM# 12557) 
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Plate 17. Left side of the buccal apparatus of Myoxocephalus octodecimspinosus. 
Top to bottom: PMA, MA, DE, ANG. (NSM# 11 292) 
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Plate 18. Left side of the buccal apparatus of Hemitripterus americanus. Top to bottom: 
PMA, MA, DE, ANG (NSM# 12538 
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Plate 19. Left side of the buccal apparatus of Scomber scombrus. Top to 
bottom: PMA, MA, DE, ANG (NSM# 12849) 
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Plate 20. Left side of the buccal apparatus of Hippoglossoides platessoides. Top to 
bottom: PMA, MA, DE, ANG (NSM# 12849) 
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Plate 21. Left side of the buccal apparatus of Pseudopleurorzectes americarzus. Top to 
bottom: PMA, MA, DE, ANG (NSM# 12791) 
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X.7 GLOSSARY 

acrodont Teeth fixed onto the top surface of a dermal plate; usually connected or fused to a 
bone. 

alar Term referring to a wing-shaped expansion in a bone. 
anterior Nearer the front of the bone or the fish. 
apophysis (pl.-es) Any protuberance or process arising from the body of a bone. 
backward( s) Growing towards the tail of the fish. 
barb A pointed process curving back from its origin. 
bilobe, bilobate, bilobated, bilobular Having two lobes. 
condyle A rounded process at the end of a bone with which it articulates with another 

crest 
dorsal 

bone. 
A raised ridge on the surface of a bone. 
Located on or near the back of the fish. When referring to a bone structure, it is 
equivalent to upper. 

edentulous Lacking teeth. 
face Any surface of a bone presented to the observer. 
facet A small flat or curved surface where a bone articulates with another. 
fissure A more or less long and narrow cleft in a bone. 
fontanel (See fontanelle) 
fontanelle A large opening in a bone or an open space framed by two or more bones. 
foramen (pl. foramina) Small opening for the passage of a nerve or a blood vessel. 
forward( s) Growing toward the front of the fish. 
fossa (pl. fossae) Latin term for a cavity or depression on the surface of a bone. 
furrow A long depression or groove on the surface of a bone. 
incisure A deep indentation on the border of a bone. A cut, notch, slit or cleft, depending 

on its length or width. 
indentation A notch or a jagged cut. 
knob A small, rounded growth at the extremity or on the surface of a bone. 
lamina (pl. laminae) Latin term for any thin plate in a bone. 
laterad Growing towards the side of the fish. 
lateral Located in or on the side of the fish. When referring to a bone structure, it is 

margin 
median 

mental 
mesal 
mesial 

equivalent to external. 
The edge or border of a bone. 
Occupying the middle part of a bone or located closer to the median plane of a 
fish. 
Related to the lower part of the symphysial border of the dentary. 
(See mesial) 
Facing the middle line of the fish body. When referring to a bone structure, it is 
equivalent to internal. 

mesiad Growing towards the middle line of the fish body. 
mental foramen Opening located in the dentary close to the symphysial margin. 
norma Latin term for face or view. 
pore Small opening in the surface of a bone. 
posterior Located near the posterior end of the fish or the bone. 
process Thick expansion of a bone. It takes different names: head, if located in anterior 

part; condyle, when it is rounded and articulates with a bone; tuberosity, when 
attached to a muscle or ligament. 

rib Long and narrow thickening of a bone surface. 
sensory canal A narrow channel that encloses sensory organs located in a bone or under the 

fish's skin 
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shelf A horizontal and narrow laminar expansion on the surface of a bone. 
spme Long, stout, and pointed growth on the surface or margin of a bone. Usually 

spines pierce and project outside the skin. 
spur Small and pointed growth on the surface of a bone. 
sulcus (pl. sulci) Latin term for furrow. 
suture The junction of two bones forming an immovable articulation. 
symphyseal Related to a symphysis. 
symphysis Articulation between two bones that allows very little movement. 
symphysial (See symphyseal) 
upward Growing towards the upper part of a fish body. 
ventral Located near the lower part of the fish body. When referring to a bone, it is 

equivalent to lower. 

Note: The words small, stout, large, etc. are used as relative terms, applied to fish of 
commercial size. For example, when saying that a dentary is large, it could refer to a cod or tuna, 
never to a herring or tomcod. 
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XI. DISCUSSION 

The two basic problems in dealing with fish remains in archaeological research are first, 
the ability to recognize the biological material and second, the possibility of recovering the vital 
characteristics of the live fish. 

In this work, I have tried to solve the first problem by the preparation of disruticulated 
skeletons that will constitute the basis for a reference collection. Even tlus solution has its 
disadvantages, since it will serve mainly those researchers living in close proximity to the 
collection. The alternative for those unable to use it directly has been the presentation of detailed 
descriptions of the bones and of accurate drawings and plates that will save time and effort in the 
identification process. 

The second problem, that of estimating the live size of the fish, is more complex. Since 
fishes are biological entities, each individual fish and each assemblage of fishes respond to 
environmental pressures in a variety of ways. 

Growth is one of the animal functions most sensitive to internal and external agents. 
Growth rates for individual fishes and populations of the same species vary at different times, 
places, and habitats. The samples collected for this work vary widely in their usefulness as 
predictive factors, due to the number of individuals that comprises them, the distribution of sexes 
at the particular time when they were collected, their diversity of origin, the range of sizes of 
individual fish, etc. 

The formulae, ratios, and coefficients calculated depend on the variables mentioned. The 
data presented are valuable for fish remains collected in geographical ru·eas close to those of the 
samples provided here and for fish bones of similar size as those studied in tills report. Their 
value as predictors decreases when the archaeological material comes from further places and 
time than the samples studied. The future addition of new specimens to those presented now will 
increase the accuracy of the results. 

Some ofthe dimensions selected are very good as predictors. Other have to be reevaluated 
with larger samples and more sophisticated analysis, since we don't know yet the kind of 
relationshlp that exists between the growth of the whole fish and that of each individual bone. 
Meanwhile, the data presented here can be useful in many cases and will hopefully inspire further 
studies. 

XII. CONCLUSIONS 

In spite of the exploratory character of this report, it offers information that can be useful 
for the study of fish remains in archaeology. 

The identification of the bones can be made by the use of the descriptions, the comparison 
with the plates and the use of the keys provided. Only in a few cases will problems arise in 
assigning certain bones to the right species, when these species belong to the sru11e genus. 

In relation to the objective of estimating the live size of the fish, it should be kept in mind, 
that although in some cases the samples are not large enough for biological studies, the 
pru·an1eters of the fish (total, fork, and standard lengths, and the total and dressed weights) are, in 
all cases, very well correlated. The relationshlps and correlations between those same parameters 
and the linear dimensions of each bone of the buccal apparatus vary widely. There is obviously a 
need to investigate the type of relationship and the degree of correlation for each species and each 
bone. 

No statistical analyses were made for species with very small san1ples. Unfortunately, 
some of those species (salmon, cod, haddock, cusk, tomcod, goosefish, and American plaice) are 
well represented in the middens of the Atlantic region or have a great probability of appearing in 
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the digs. The reason for the lack of biological material in the present study is their high 
commercial price and the difficulty in obtaining a large sample from the same locality and time. 

For cod, the most abundant of these species both in the past and in modem times, see Rojo 
( 1986) where ten bones were studied from a sample of 110 specimens ranging from 30 to 1,150 
mm in total fish length and from 700 to 12,700 grams in total weight. This sample was taken 8-10 
Ian south of Prospect Bay, Halifax Co., N. S. in depths of 30 fathoms, from August 5 to 
September 1st, 1982. 

The following are the results obtained for the bones of the buccal apparatus. 

VARIABLES 
y X 

PREMAXILLARY 

REGRESSION 
EQUATIONS 

CORRELATION 
COEFF. r2 

N 

TFL ML Y = 13.098 X+ 95.13 0.971 110 
TFL MH Y = 50.285 X+ 54.83 0.958 110 
TFL BH (1) Y = 137.719 X+ 145.88 0.899 110 

( 1) The height of the body of the premaxillary bone was not taken in the present report. 

MAXILLARY 
y X 

TFL ML 

DENTARY 

TFL ML 
TFL SVP 

ANGULAR 

TFL ML 

Y = 9.779 X+ 86.70 

Y = 9.098 X +105.38 
Y = 23.864 X+ 153.39 

Y = 10.336 X +102.03 
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0.980 

0.979 
0.940 

0.977 

N 

110 

110 
110 

110 
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