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ARTHUR NORRIS BRAGG
(1897-1968)

)

"Regardless of how what | have done In my thirty or more years of the study of Amphibla In Oklahoma
mey appeal to later generatlons, of what false deductions and Inadequate Interpretations may appear in
my papers or of the many mietakes made, anyone interested In the developmeni of naturgl history In the
Southwest must necessarily take what | have done {good, 80~80, oOr bad) Into account." The authoq of
these humble words, Arthur Norris Bragg, was born in Pittsfield, Malne on 18 December 1897, and died in
Norman, Oklahoma on 27 August 1968, less than two months after his retirement from active teaching at
the University of Oklahoma. ‘ : o :

Arthur N, Bragg was the fourth child of Mathan and Emma Bragg. When Bragg was six years old his
father died, and his mother was forced to support herself and her children. His early schooling was
irregular, because the family had to move frequently from place to place, living where Emma Bragg could
find work, Because of this unsettled life, his interest in unpopular .things, and his clumsiness at
group activities he had few friends and was never popular as a boy, But life in rural Ma.ine provided
ample opportunity for early development of an interest in observing nature. At the age of eight he first
heard a strange sound in a roadside ditch, which in later years he identified as the call of Rana
clamitans melanota. He recalled being much impressed at age nine by his first Clemmys guttata, which
he called his "polka-dotted turtle." . ’

Bragg's academic progress was slowed by almost overwhelming financial difficulties, but he never
gave up his goal of getting a college education., He graduated from highschool at 21, and entered Bates
Gollege, in Lewiston, Maine in 1919. During these years he supported himself by working as a chef at
summer resorts in Maine and New Hampshire, as a cook for a logging crew, and by working in a wooled
factory, among other jcbs. Following his sophomore year he spent one year as principal of a grade school,
then returned to graduate from Bates in 1924. Bragg married Mary Kierstead on 24 December 1924,

The next year Bragg went to Johns Hopkins University, where he became interested in protozoans
after taking classes under H. S. Jennings and S. 0. Mast. After one year at Hopkins he took a Jjob as
Assistant Professor of Biology at Marquette University.. During an eight-year stay at Marquette his
interest in invertebrates broadened, and he completed the manuscripf for-a textbook, unfortunately
never published, on .invertebrate zoology. One summer was spent on the Maine coast, making illustrations
for the book from living animals. ’ - .

Leaving Marquette, Bragg went to Boston University for his M.A., and studied animal behavior and
entomology., ~ His thesis topic was food vacuoles:and selection of food by Paramecium, and his first
publications dealt with Paramecium. Bragg entered the University of Oklahoma in 1934 to work on a
PheD. under A, Richards. He collected his first breeding pairs of Bufo cognatus in April, 1935,
for research on the mitotic cycle and mitotic distribution in early embryos. During the research for
his PheD, which he.received in 1937, Bragg found yolk platelets in amphibian eggs and developed a
technique for determining the amount of cell division occuring at various places in an embryo of any
stage. This method (mitotic index) had never been applied to any amphibian, nor to any embryo derived
through holoblastic cleavage. His findings were published in well-known journals in 1938 and 1939, 4
yet the general disregard of this work by others bothered him throughout. his life. i

During the early days in Oklahoma two events of great ‘importance occurred in the life of A. N,
Bragg.e One was a developing friendship with Charles Clinton Smith, Sr., and the other was the start
of his interest in the genus Scaphiopus. In Smith, Bragg found an enthusiastic and sympathetic
associate, and their joint field trips set a pattern -for the remainder of Bragg's life., In later
years he frequently told of the collecting trips when they would be out for days, catching naps in
corn fields or in the weeds beside a countyroad during the day, and hunting amphibians all nlght,
Regardless of how 'many hours he went without sleep; Bragg was never late for his classes, sometimes
returning with just enough time to clean up and go to the classroom. Bragg's. interest In spadefoots
started unexpectedly. - He had thousands of Bufo cognatus tadpoles in a large tank, and agreed to share

the tank with another graduate student, Minnie Trowbridge, who was studying the development of Sgaphlopus.
To their amazement, the Scaphiopus tadpoles ate the Bufo tadpoles: thus began the interest In Secaphlopys

that became the dominant .theme of Bragg's scientific work.

In the early 1940's Bragg developed progressive deafness, and-had to wear a hearing alds During the
last 15 years of his life he suffered from serious coronary disease, cataracts, and other medical
difficulties. These physical problems, and advancing age, made it necessary for him to work at a
slower pace, but he never failed to answer the call of the toads. Every spring except one, and avery
summer except three between 1935 and 1968 he studied amphibians in the Field in Oklahoma and adJacent )
areas, He visited every county in Oklahoma at least once, and most of them many timess Thousands of
specimens were collected at all stages of development, and behavior and distribution ware observed and
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studied in themajority of forms. During much of this time he virtually llved with the amphlblang,
Bragg claimed to be able to "think" like a toad, and his students and friends sometimes referroed to

him as "Mr. Toad" or "Bufo" Bragg. MHe seemed to know every pool, permanent and temporary, almost to the
smallest buffalo Wwallow, and he could determine with amazing accuracy whether it had been ysed for
breeding by Scaphiocpus; Bufo, Rana, Hyld; or :other amphibians. Despite the scope and intensity of hls
work on-the amphibians, his research was always run on.a "shoestring" budget, supported principally by
the Oklahoma Biological Survey, which he served as herpetologist. T

Bragg published more than two hundred papers, ‘and a book on the spadefoot toads. His papers were
not entirely devoted to herpetology, but also covered subjects such as protozoans and other invertebrates,
religion and science, and biography. He has been criticized for putting out so many short notes, some
perhaps superficial or not "scientifically" written, in'obscure journals. These criticisms did not appear
to bother Bragg. 'He never worried about where he published, and did not consider this, important. . He .-
frequently remarked ‘that a person could publish a number of short papers and then later review and
discuss these ih a longer paper, or save all the data and publish:a single long paper.., He once said
that if something had happened-to him, and these small notes had not been published, then we would
not have known most of what he had learned about spadefoots, Like many field biologists, he. carried
an enormous amount of unpublished information and observatjons around in his head. g

Few contemporary herpetologists met Bragg, although he corresponded with many., He was active in
the Oklahoma Academy of Science and rarely missed a meeting, but it was unusual for him to attend a
national scientific meeting. This was in part due to the financial troubles that plagued him .into later
‘life, by which time his health prevented long Journeys to meetings. Bragg had many interests outside
herpetology. "He was at one time active in the Presbyterian Church. He liked to read a wide variety
of subjects, and could converse on practically any topic. During later years, when he could read only
with the aid of a magnifying glass, he would have his graduate students read aloud favorite selections

from the books of poetry that were always at hand, Me actively collected stamps, and had a postmark
collection,

Arthur N. Bragg enjoyed living, and impressed his sense of enjoyment on those who kne him,
Concerning his studies, he wrote: "I firmly belleve that one does best what one likes best to dogM -
and "l -was made for a field naturalist, not for a laboratory man." His life's work stands as a-monument
to the accuracy of this self-analysis, ’ '
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Dwarf ﬁgig americapus ameriganus from Cleveland County, Oklahomas Proc. Okla. Acade Scl,
20175-76,

QuTg‘ggmpgétil's Wiegmann, a new toad from Oklahoma. Proc. Okla. Acads Sal, 20177, (A, N,

Bragg and R. E. Kuntz),

Observations on the ecology and natural history of Anura., VII1, Some factors In the
Initlation of breeding behavior. Turtox News 19 (1)110-12,

New records of frogs and toads for Oklahoma. Copeia 1941 (1)151—52.

Tadpoles of Scaphiopus bombifrons and Scaphiopus hammondii. Wasmann clUb.GQllo 4 (?)I92~94.
Some observations on Amphibia at and near Las Vegas, New Mexico. Gt. Basin Nat, 2 (§)1109-117,
Key to the toads (Bufo) of Oklahoma. Proc. Okla. Acad. Sci. 21:17.18.

Types and quantities of food eaten by four species of Oklahoma toads (Abstract). Anat. Rec,
81 (4) (supplement): 53. : ’ )

The ecdlogical distribution of toads of the genus Byfo in Oklahoma (Abstract). Anat. Rec.
81 (4) (supplement): 70-71, (A. N. Bragg and C. . Smith). ‘

Food of toags in Oklahoméh(Abstract).kAhat. Rec. 81 (4) (supplement):klll.‘(C.,G. Smith and
A. N, Bra . L : i

Food of ngo a. americanus, B. coghatus. and B. woodhousii in Oklahoma (Abstract). Bull,
Ecol. Soc. Amer. 22:30. (C. C. Smith and A. N. Bragg). .

Further field notes on the initiatjon of breeding behavior of Anura. Turfox News 20 (1):12-13.
Key to spadefoot toads (Scaghiopus) in Oklahoma. Turtox NEWS‘QO,(11)3154. ‘
Observations on the ecology and natural history: of Anura. X. The breeding habits of Pseudacris
streckeri Wright and Wrjght ‘in Oklahoma: including a description of the eggs.and tadpoles.
Wasmann Club Coll. 5 (2):47-62, - ‘
Observations on the ecology and natural history of Anura. 1Xs Notes on breeding behavior

in Oklahoma, Gt. Basin Nat. 3 (2):33-50. (A. N. Bragg and C. G. Smith). S :

A corrected List of Amphibia known in central Oklahoma. Proc. Okla. Acad. Sci. 22:16-17.

A key to the frogs of the genus Rana in Oklahoma. Proc. Okla. Acad. Sci. 22:18, .
Observations on the ecology-and natural history. of Anura. XI. The ‘invasion. of the
Ganadian River flood plain by fwo prairie.species. Proc; Okla. Acad. Sci. 22:73-74,
Growth rates and age“at 'sexual maturity of young. toads (Bufo ¢ognatus)‘under,naiura;; T
conditions in central Oklahoma (Abstract).:Bull.'ECQl. Sic. Amer. 23. (4):69.- (A, Ni-‘Bragg

and A. 0, Weese)., . e [P :
The ecological distribution of the hylid and microhylid frogs -in.Oklahoma {Abstract)s Bull.-
Ecol. "Soci ‘Amer. 23 (4):69, - ‘ 4 o N .
On toad and frog abundance aftér. heavy rainfall. Science 95 (2460):194-195. Do

Life history of Hurter's ‘Spadefoot (Abstract),” Anat. Rec. 84:&4) (supplement)£506.k e
The habits of spadefoot toads in relation to their phylogeny (Abstract). Anat, Rec. 84 (4)
(supplement):507, : o S i B T e e

Observations on the ecology and natural history of Anura. IV. The ‘ecolo
toads in Oklahomas Ecol. 24 (3):285-309. (A. N. Bragg and C. G, Smith), RS
Observations on the ecology and.natural history of Anura XVI, Life-history. of Pseudacris
clarkii (Baird) in Oklahoma. Wasmann Glyb Coll. 5°(4):129-140. e
Observations on the ecology and natural history of Anura..XV.:The hylids and microhylids

gical distribution of

In Oklahoma. ‘Gt, Basin Nat, 4°(3-4):62-80, ,

On the economic value of Oklahoma. toads, Proc. Okla.. Acad..Scis 23:37-39.. -

Common' names for frogs and toads in Oklahoma. Proc. Okla. Acad. Sci-23: 3940, :
Habits in the distribution of Oklahoma Salieniia,(Abstrqptg..Anai. Rec, 87:435-436.
New county records” of frogs in Oklahoma. Turtox News 21(8):107. ‘ CEen anted

The spadefoot toads in Oklahoma, with a summary of our knowledge of the group. |. (Observations
on the ecology and natural history of -Anura. X11.). Amer. Nat. 78:517-533,

Breeding habits, eggs, and tadpoles of Scaphio us hurterii. (Observations on the ecology and
natural history of Anura. Xlllg. Copeia 1944 (4):230-241, . :

Egg laying in leopard frogs. Proc. Okla. Acad. Sci,. 24:13-14.

The spadefoot toads in Oklahoma, with a summary of our knowledge of -the group. II,
Observatlons on the ecology and.natural history of Anura. Xllg. Amer. Nat. 79:52-72,

Breeding and tadpole behavior in Scaphiopus hurterii near Norman, Oklahoma, sprin 1945,
Waemann Olub Coll. 6 (3-4):69-78. o ' ! , springs 1985

Notes on the psychology of frogs and toads. J. Gen. Psychol. 32:27-37, - -
Puzzles In the life history of Scaphiopus hurterii Streckers Proc. Okla. Acads Sci. 25127,

Aggregation with cannibalism invtadpoles of Scaphiopus bombifrons with some general remarks on
the iprobable evolutionary significance of such phenomenas Herpetologica 3 (3?:89-?7.

gome sallentlan adaptations, Gt. Basin Nat, 7 (1-4)r12-15.

ome new county records of Salientia and a correction i the list f 0 .
head. Saic ohery rece lien n in the ‘ls rom Oklahoma. Proc. Okla.
Extensfons of known salientian ranges in Oklahoma. Proc., 0 A i
one A N.:Bpagg). ‘ g ahoma. Proc. Okla., Acad. Sci., 26118, (H. A, Dundoo

Aggregational phenomena In Scaéhioggs hurterii tad
i poles (Abstract). Proc. Okla. Acad, Sel. 261
Aggregation In tadpoles of spadefoot toads :Abstract){ Anat. Reci 94:351-352, ' '+ 26130,
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Oomment on mouthparts of tadpoles of Bufo cognatus and Bufo com actilis. Scfence-106’(2747)3166.
Addltlonal Instances of social aggregation.in tadpoles (Abstract). Anat. Rec. 99 (4):616;
Tadpole behavior in pools-and streams. Proc, Okla. Acad. Sci. 27:59~6l. » L
Notes on B boreas (B. amd G.) from the Gothic .Region of Colordado. Proc. Okla. Acad. Sci.
27161-65. (W. L. Burger, Jr. and A. N. Bragg). ‘ o

) Addftioﬁdihinstéhces df‘sééTal aggrega{idniin tadpoles, Wasmann Club Coll. 7 (2):65-79.
Obsérvations on the life history of Pseudacris triseriata (Wied) in Oklahoma, Wasmann Club

Coll. 7 (4):149-168, . 7 ’ L ;

Observations on Hyla versicolor in Oklahoma. Proc. Okla. Acad. Sci. 28:31-35, SRR

An observation showing .the biological necessity for size selection of food .objects by young
toads. Proc, Okla. Acad. Sci, 28, : : : G

The canebrake rattler in Oklahoma. Proc. Okla. Acad. Sci. 28:36-37. . DI
Food ‘resources utilized by tadpoles of Scaphiopus hurterii in temporary pools (Abstract), -

The status of the leopard frogs of Oklahoma. Wasmann Glub Coll. Z (?):211—214.
Field preservation of amphibian eggs and larvae. Turtox News 27 (12):262-263,

Reptiles collected in the vicinity of Las Vegas, New Mexico. Gt. Basin Nat, 9 (3-4):55-57.
(A. N. Bragg and H. A. Dundee). ‘ - .

“Observations ‘on the ecology and natural history of Apura. VII. The food and feeding habits of

the ‘common species of toads in Oklahoma. Ecol. 30 (3):333-349. (C. G. Smith and A, N, Bragg).

A sexual"differerice in dermal secretion in spadefoot toads. Proc. Okla, Acad. Sci. 29:11-12
Salientian collections ‘in Oklahoma, 1948, Proc. Okla, Acad. Sci, 29:24-25, (A. N, Bragg and
H. A.: Dundee)- T ) ) R . .
Observations-on Microhyla (Salientias Microhyljdae). Wasmann Je Biol. 8 (1):113~118,

Size range’in adults of the toad Bufo cognatys. Gopeia 1950 (2):153-154, -
Observations. on"Scaphiopus, 1949 (Salientia: Scaphiopodidae). Wasmann J. Biol. 8v22;=221-228.
Field use of formalin for preserving Amphibia’~ a élearification. Turtox.News 28. 2):57,

The identification of Salientia in Oklahoma. ln Researches on the Amphibia ‘of Oklahoma, Univ.
Okla. Press: ppe 9-294

“A.key to- the adult salamanders”of Oklaﬁoma,'ihciUding the' forms 17kely to ocecur in the'szté.

A, N, Bragg). oo . . ; . :

Salientian:breeding dates in Oklahoma. -In Researches on the Amphibia of Oklahoma, Univ.

Okla. Pressy pps34-38,-" RS Lot R e . o .
Salientian range extensions in Oklahoma and a new state record. * In Researches on the Amphibija
of Oklahoma, Univ. Okla, Press. pp. 39-44. o ' - .
Observations-on the.ecology“and natural history of Anura. X1V, Growth rates and age at sexual
maturity of Bufo cognatus ‘under natural éonditions in central :Oklahoma, In Researches .on the
Amphibia:of Oklahoma;. Univs ‘Oklas Press.ipp. 47=58, (A..N. Bragg and A. 0. Weese).

In ‘Researches on the Amphibia of Oklahoma, Un}v._lea. Press, pp. 30-33. (H. A, Dundee and

Observations on the ecology and natural history of Anura, XVIl, Adaptations and distribution
in-accordance with habits in Oklahomas In Researches ‘on the Amphibia of Oklahoma, Univ.
Okla. Press. pp. 59-100. ' v T ' ,

Some adaptations of survival value in spadefoot toads: In-Researches on the Amphibia of
Oklahoma, Uniy. :Okla. Press. ppir 101-116, @ = - 7 . a ) '
Frequency of sex calls in some Salientiay In Researches”on the Amphibia of Oklahoma, Univ.
Oklas Presse pp. 117-125. ’ S ) ) :
A comparison of the ovaries of two species of Bufo with different ecological requirements.

.An Researches on the,Amphibia~of‘leahoma,‘Univ. Okla. Press. pp. 143-152, {c. B, Clark and

A.N. Bragg).

An apparatus for collecting small aquatic organisms. Turtox News 29 (3)#74—75. :

A noté on the egg-masses of Scaphiopus hurterij Strecker, Proc. Okla. Acad. Sci. 30:18-19,
Salientian additions to county lists in Oklahoma. Proc. Okla. Acad. Sciv 30:19-21, - :
(A. ‘N. Bragg and H.'A.‘Duhdeey. ’ ' _ : .y
Observations-on the Narrow-mouthed Salamander. Proc. Okla, -Acad. Sci. 30:21-24,

Recording animal calls: for teaching aids. Proc. Okla. ‘Acad. Sci. 30:21-24,

Mass movement at metamorphosis in the Savannah Spadefoot, Scaphippus hurterii Strecker. Proc.:
Okla, Acad. Sci. 31:26-27; : : ’ ) o :

Data-on sjze ‘range in adults of Bufo w. woodhousii Girard. Proc. Okla, Acad. Sci, 31:39-40,
Further notes on range extensions of Salientia. Proc. Okla. Acad. Sci. 31_42-44,
New.county;records of Salientia and a summary of known distribution of Caudata in .Oklahoma,
Gt. Basin Nat..1l (3-4):87-90. (A. N.:Bragg and W. F. Hudson).

A new subspecies of the Bufo woodhousii group of toads (Salientia: Bufonidae). Wasmann‘d.AB}ol.

9_(3):363-378. (AL 'N. Bragg and 0. Sanders). : N :

Viability of the eggs of Bufo cognatuss Proc. Okla. Acad. Sci. 32:13-14. (&. N, Brag€ and J. Bresler),
A. N. Brdgg

A melanistic indjvidual of Eyrycea multiplicata Cope. Proc. Okla. Acad., Sci. 32:14,
and W. F. Hudson), : : :

Amphibians of McCurtain County, Oklahoma. Wasmann.dJ. Biol, 10 (2):241-250.




1954a
1954b
19540
1954d

1954e
19547

19549

19558
1955b

1955¢
1955d
1955e
1955f
19559

1956d

1956b

1956¢
19564

1957a

1357b°

1957¢
1957d

1957e

1957F°
1957q.

"1357h

19571
1958a
1958b
1958c

19584

1958

195%a
19596
1959¢
19534
1959
1960a

1960b
1960c

1960d

1960e

1960f -

19609

1961a
1961b

1961¢
19614
1961le

19614

- Aggregatlonal behzvlor and feadlng reaatlons In tadpolee of the Bavannah

"2 (4):173..

. Leopard frog eggs in Octobers Procs Okla.:Acads Sci. 35:41-42, (A, N. Bragg and’ Vi E. Dowell

5,
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11955 (1)162,

The Amphibia of Gherokee Gounty, Oklahoma, Herpetologica 11 (2)125-50,

Supplementary notes on the young of Rana areolata, Herpetologica 11 (2)!87-88.
Location of the types of Bufo terrestris charlesmithi. Herpetologloa 11 (2)0151.

The tadpole of Bufo debilis debilis. Herpetologica 11 (3):211~212,
The Amphibia of Greer County, Oklahoma. Gt. Basin Nat. 15 (1-4)127-31,

In quest of the spadefoots.: New Mexico. Quart. 25 (4):345—357, 39?. oo .
Dimorphism and ‘cannibalism. in:tadpoles of Scaphiobys bomb ifrons. Amphibia; Salientia),
Southwest. Nat. 1 (3):105-108,

Further observations on' spadefoot toads.. Herpetologica 12 (3):201-204%,

Spadefoot, toads. Okla. Quart. 5 (3):29-32. L C

Variation in-colors.and color patterns in tadpoles: in Oklahoma. Copeia 1957 (l)=36-39.
Notes: on the behavior of toads in captivity. Wasmann. J.: Biol,. 14 (2):301-310}

Aggregational feeding:and metamorphic aggregations in tadpoles of Scaphiopus;hurterj,_observed
in 1954, Wasmann J.. Biol..15 (1):61-68. ‘ S '

Some factors: in the feeding of toads, Herpetologica 13 (3):189-191. B .
Parasitism of spadefoot tadpoles by Saprolegnia. Herpetologica~13 (3):191,'(A,;N, Bragg

and W, N. Braggg o . . . R S Ll o .
Anphibian eggs produced: singly: or-.in masses.. Herpetologica 13:(3):212. ; ]
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The- Southern Painted Turtle in Oklahomas Copeia 1957 (4);307;308; (A. N. .Bragg'and: Wi N. Brégg).

On metamorphic and postmetamorphic aggregations.in spédefoots.vHerpetoiogiga=13 (4):273;
The eggs of the Dwarf American Toad. Herpetologica. 13 (4):273-2Z5. e :
Parasitism ;f spadefoot-toads by Saprolegnia. Herpetologica 14 1):34, (A, N.. Bragg and
W. N. Bragg). . \

Taxonomic. status of the Gray Tree Frog in Oklahoma. Herpetologica 14 (2):79—84.

Social behavior in- juveniles of Byfo cognatus Say. Herpetologica 14 (3):141-147;

Variations in the mouth parts in tadpoles of Scaphiopus. {Spea) bombifrons Cope (Amphibiat
Salientia). Southwest, Nat. 3 (1-4):55-69. (A, N, Bragg and W. N, Bragg). ’
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